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SIR Ey 


N othing can prefumption in approaching your Royal 

Pcrfon witl^eiiis Work, but the confideration, that it is not 
foreign to the fktit^ in which your Majefty has vouchfafed to place 
me, and that it treats of an. Art which conftitutcs one of your hivontc 

amufemcnts. 


Animated 



Animated with the defire of promoting, within my own fphrn , the 
iritereft and welfare of my Country, I have been emboldened toen- iii 
the undertaking : And, perfuaded that your permiflion to adit i:> mv 
W ork to your Majefty cannot fail to fiiggeft to every Student in the ¥; !> 
tary Art, that fuch a performance is eflential to the attainment o; i < it 
Art, I have cheriftied the ambition of laying it at your i^byal ici t; 
hoping, that under the gracious favor and protection which^our Maj: rty 
deigns to extend to the well-meant endeavours of your ^ubjeCls, it will 
be conducive to the end for which it was undertaken, 

That your Majefty may long reign in the hearts of a brave, free, 
United, and happy People, is the ardent wifti of '• 

Your Majesty’s 
Moft dutiftil -and moil faithfiil 

Subjed and Servant, 


George Smith. 
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P R E F A C 


I T being the general opinion* that the dignity of fdences is more or lefs in pro- 
portion to their ufefulne^*. how apparently then does the Art of War cKiiin the hrll 
place ! War (as foinc fey) is a great cvilj but it is inevitable, and oftentimes nc- 
celTary. If he who firft reduced to rules the art of dcllroying his fcllow-creatmes, 
had no other end in view but to gratify the paflions of Princes, he was a monrter, 
whom it would have been happy to have fmothered at his birth ! but if Jiis intention 
was the defence of perfecuted Virtue* or the punilhment of fuccefsful wickednefs, to 
curb Ambition, or to oppofe the unjud; claims of fuperior Power, his memory fhould 
be revered by mankind. 

War* in the lad; cafe, is the mod: necedary and ufeful of all the fcicnces. The various 
kinds of knowledge, which (hould furnidi the mind of a Soldier, are not without great 
difHculty attained. Of moil oth^ fciences the principles are fixed ; or, at lead, they 
may be afeertained by the adiftance of experience : there needs nothing but diligence 
to learn them, or a particular turn of mind to pradtife them. Philofophy, Mathe- 
matics, Architcdlurc, and many others, are all founded upon invariable combinations. 
Every man, even of a narrow underftanding, may remember rules, apply them pro- 
perly, and fometimes draw jud confequences from them : but the dudy of War is of 
another kind. 

Experience can be fo feldom referred to rules, that nothing but a mind enliglitened 
by diligent dudy can make a due application of thofe rules to circumdances. 

Mod artids may join prafkice to thecMy, and make one perfect by the help of the 
other. The military man has not always the like adidance : he fpends part of his 
life in forming plans, which humanity forbids his putting in execution ; and when he 
Jias an opportunity of judging from experience of the folidity of his principles, the 
operations are fo rapid, the motions fo diverdfied, the aidions fo confufed, that he has 
fcarcely time for a glimpfe of thofe things which require the mod calm and clofe con- 
iideration. 

Of learning of every kind, dieory is the completion ; in the dudy of the military 
fcience, it is only the introdudion. Many an Omcer, depending on his rules, has found 
that the marches, the camps, the difpofitions, the manoeuvres, performed with exad- 
nefs and drid order in the clofet, have not only been very didicult, but even impradi- 
cable, in the held. A difpolition good in a mountainous country, would be bad in an 
open one ; a difpofition proper for one open country may fail in another, for want of its 
being forefeen that a manoeuvre, which in one cafe may have been the caufe of obtaining 
a vidory, may in anoth^F occafion its lofe : the circumdances of time and place ai- 
med always throw the b^-condruded fydems out of order. It is therefore only by 
dudy, and by the contemplation of cafes incedfantly varied, that the want of pradicc 
can be fupplied, or adion at lead made lefe difficult. 

A military man, who wifhes to be mader of his profefilon, has no hours to lofe : in 
peace he diould dudy with the ^rt^ted dil^nce i in war he will fee his principles 
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open themfelves of their own accord : his ideas are then more diftinft j he afts with 
clearnefs and certainty in all cafes he has forefeen, and applies his rules to all thofe 
which now occur for the firlV time, and which 'till then had cfcapcd his attention. 
Who does not know that bravery, courage, and comprehenfion, are ufclefs and fatal to 
a military man who wants knowledge of his bufinefs ? Having no previous afhftance 
from ftudy, it often happens, that the braver he is, the more he is. liable to miftakes, 
and the lefs able to forefee or avoid them. 

The fcicnce of War branches out .into fo many particulars, it takes in fo many dif- 
ferent parts, there are fo many refledions nccelTary to be made, fo many circumftanccs 
and cafes to be brought together, that it is only by a continual application, grounded 
upon the love of his duty, and an inclination to his profedlon, that any man can 
attain it. 

To march an Army in every fort of country, whether open, woody, or mountainous ; 
to know how to form a camp in all thefc countries, with which the General niuft: be 
thoroughly acquainted, in order to do it fecurely } to make a proper difpolition for a 
battle, whether with a view to the pofture of the enemy, or to the fituation of the 
country ; to forefee events which depend, in a manner, upon chance ; to dired the 
foragers without fatiguing, or expofing the troops ; to fend out detachments with pre- 
caution ; to condud the convoys with fafety j to know how to canton an army, and 
to fettle it in winter quarters, in fuch a manner, that by the juft dilpofition of all the 
parts, it may be able to aflemble readily on the firft order, though widely difperfed ; 
to eftablifti magazines in places both fafe and within reach of the army, fo that it 
lhall never be in want of fubfiftence : thefe are the great ends of the military fcience. 
Alexander, Guftavus, Weimar, Conde,Turenne, Montecuculi, Vendofme, Marlborough, 
Eugene, Schwerin, Wolfe, and all the great men that have gone before, would never 
have been the fubjed of our admiration, if they had negleded this ftudy in any of its 
branches. It is by courage, genius, and capacity ; by having a head always cool, and 
an eye at once quick and exad j by a nice knowledge of the country, by Ikill in the 
choice of ollicers, and by ftrid difeipline kept up in his army, that a General is en- 
abled to take fuch juft mcafures as will fruftrate the defigns of the enemy. 

It is commonly thought fuHicient for a military man to know how to obey ; and it 
is alfo fuppofed that the fuccefs of a day cannot be dubious, if a General joins the 
confidence. of the Soldiers to all the foregoing qualities. 

It is true, that in cafes of perplexity, many Generals have in a great mcafure owed 
to their own capacity, and the confidence their Soldiers have repofed in them, the ad- 
vantage they have gained over the enemy. But is the Oflicer who loves his duty, and 
who would make himfelf mafter of it, under the lefs obligation to know what qualifi- 
cations his ftation requires ? that he ftiould have fuch or fuch a quality, in fuch or fuch 
a circumftance ? that here only bravery is neceflary, there only courage ? and that he 
is not always obliged to have both at the fame time ? 

Thcfc two virtues, which are often confounded in the fame fubjedt, merit a particular 
diftindtion : they arc not fo clofely united, but that they are often to be ft-und one 
without the other. Courage feetns fitteft for a General, and all thofe who command ; 
bi'iwcry more ncccfliiry ior a Soldier, and all who receive orders : bravery is in the 
blood, com.igc in the foul; the firft is a kind of inftinfl, the fccond a virtue j the 
one is an itr.jjulfe alinoft mechanical, the other a noble and' fublime conception. A 
man is biave at a particular time, -and according to circumftances ; he has courage at 
all limes, and upt>n all occafions. Bravery is fo much the more impetuous as it is lefs 
the rcfult of rc.ficdtion j courage, the more it is the effedl of reafon, becomes more in- 
trepid. Bravery is infpired by the force of example^ infenfible of danger, and the fury 
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of aftion ; ctourage is infufed by the love of onr duty, the defirc of glory, and zeal 
for our king wd country : courage depends on reafon j but bravery, on the conRitution. 
Achilles, lu^ as Horace deferibes him from Homer, implacable, cruel, dcfpiling every 
other right But that of force, prefents nothing to the idea, but the hardinefs of a 
gladiator : ^ut the Roman General, whofe death would have produced the ruin of the 
army, the great Scipio, when covered by the bucklers of three foldiers, to avoid a 
fliower of arrows which the enemy diredted againfthim, appioaches in fafety the vvalh 
he bcficgcd, and ftanding only a fpedator of the adtion, and content himlllf with 
giving them orders, exhibits the idea of true courage. Braveiy is involuntary, and 
depends not at all upon ourfelvcs; whereas courage (as Seneca obferves) may be taught 
and acquired by education ; but yet, nature inuft fow the firR feeds of it. It would^ be 
cafy to make the differertee of thefe qualities better underRood, by running over all the 
cafes in which they ittokc th^r appearance, were it not for the fear of going too far in 
fo copious a fubjedt. Jkis laid or a magiRrate, who expofes his life and fortune in de- 
fence of the Jaws, that he has virtue. Cicero, flieltering himfelf from the hatred of 
Catiline, undoubtedly wanted bravery ; but certainly he had an elevated firmnefs of 
mind (which is in reality courage), when he dilllolcd the conlpiracy of that traitor to 
the Senate, and pointed out all his accomplices j or when he pleaded for Deiotarus 
againR Ciefar, his friend and his judge. 

Coolncfs is the effcdl of courage, which knows its danger, but makes no other ufe of 
that knowledge, than to give diredlions with greater certainty : courage is always 
maRer of itfelf, provided againR all accidents, and regulated by the prefent occafions ; 
never confounded by any danger, fo as to lofe fight of the motions of the ejicmy, or 
of the means by which he may be moR effedlually oppofed. At the battle of Cannae, 
W'hen Gifeo feemed to be moR aflonilhed at the fuperiority of the enemy’s number, 
Hannibal anfwcred him coolly, ** There is a thing Rill more furprifing, of which you 
feem to take no notice.” Gifeo alked him what it was : “ It is, replied Hannibal, that 
in all that great croud, there is not one man whofe name is Gifeo.” Plutarch obferves, 
that this coolnefs of Hannibal greatly animated the C’arthagjnians, w'ho could not 
imagine that their General would joke at fo important a time, without being certain of 


overcoming his enemies. 

Akliough bravery and courage arc the moR efl'ential qualifications of a fubordinatc 
officer, yet he fliould not be deficient in thofe w'hich are required in a General, and 
which have been already mentioned : obedience to the orders delivered to him, is no 
longer a virtue than whilft he comprehends and knows the intention of them. War, 
fi^Ta celebrated author, is a hufincls which like all others muR be learned ; it Rjppofes 
fomc qualities to be born with us, and demands others which are to be acquired: but 
fime all thefe qualities muR have their original fource in genius, a man who propofes 
war for liij profellion, (liould never engage in it without having confulted his natural 
bent, or w itnout knowing the particular turn or power of his mind. Ability, whether 
in a Cencral, or inferior oiliccr, is the efled of his genius, quickened by a natural 
liking to his l.uiincfs. Without this liking, without this fort of call, which as it were 
draws us on s.gainR our wills, and which is the fure fign of a particular determination 
of the mind,'^ a man Rudies without efled, and praftifes without judgement. 

Genius is not to be acquired j it is born with us. It has been defined to be a natural 
apttiude of doing fome^ing : but that deilmtion is wrong; it is the difpofition only 
thatOiould be fo defined. It is faid to be eaficr 'for nature to produce a monRer, than 
a m.m without a paiiicular difpofition: but every one is not born wu'th a genius ; it is 
the faircR altribute of the foul. ‘ With parts* a man may be a good foldier ; but with 
genius a goou foldier becomes a gnat JFt is fometimes an alTemblage of talents, 

but 
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but is always the pc'rfcc'^ion of that winch nature has given us, that discovers genius, 
A man (ludics j he Icarchcs for his talent, and often milTes it ; genius unfolds it. 1 alent 
remains hidden for want of occafions to ihow itleU ; Genius breaks through all obila- 
.cles : Genius alone is the contriver i Talent, only the workman. 

It often happens, that he who has only bright parts, is believed to have g^ius. Thefc 
two modifications of the foul arc very different. Genius can only apply itfcif to the 
fciences and noble arts ; Wit, more airy, ikims indiffeiently over all ; the former un- 
dertakes but one fcience, but goes to the bottom of it ; the other would undertake 
every thing, but touches only lightly upon all; Wit renders the talents more brilliant, 
without their becoming more folid j Genius, with lefs application, conceives every 
thing, outflrips even ftudy itfelf, and brings the talents to perfeflion. 

There arc many amongfl us who become fbldiers, only becaufe their anceftors were 
.fo: they undoubtedly have bravery i that virtue is not fcarcc among the Engl ifli ; but 
there are many others which fliould accompany it. The virtues of our anceftors 
Ihould Simulate our minds, and engage us to follow their fteps ; but their blood, 
tranfmitted to us, does not always convey that fagacity, that intelligence, that parti- 
t:ular inc ination for our bufinefs (the true mark of genius) in a word, thole talents 
jof which we muft carry the feed within us. 

But fome are by birth engaged in the profeflion of arms, before time has permitted 
them to confult their genius and their powers. Are thefe men to quit, if they perceive 
that they arc not endowed with every talent that profeflion requires? Undoubtedly noj 
becaufe they may acquire them. Study and application will in a great meafurc I'upply 
the defedts of genius ; docility may ferve inftead of talents; the love of glory be equi- 
valent to a liking for their bufinefs ; and the virtues of their fathers Ihould always be 
prefent to their thoughts- When a man has no anceftors to imitate, he is (if I may 
ufe the expreflion) at liberty to raife a reputation -of more or lefs Inftrc: by being 
(defeended from celebrated anceftors, he is obliged to follow their example, and may 
often improve upon their virtues. Claudius reproached Cicero with being the firll of his 
race. * Bat you,’ anfwered Cicero, ‘ are the laft of yours.’ An illuftrious defeent h 
xjftentimes a burthen : if it adds fplendor to the man of virtue, it always difgraccs 
him who knows not how to fupport it. 

A quick eye is natural in fome, and in them it is thoelFedl of genius ; others acquire 
it by ftudy or experience. lie who knows how to command hiinfelf, and has courage 
enough to keep himfelf cool on the moft urgent occafions, has the readieft and quickell 
eye. A quick, hot-headed man, however brave, fees nothing ; or, if he does, it is con- 
fufcdly, and generally too late. It is this quick eye which enables him to judge of an 
advantageous poft, of a manoeuvre to be made, and of a good difpofition for the 
troops, whether with rcfpcdl to that of the enemy, or to the lituation or nature of the 
country. There is a quicknefs of eye which depends upon the enemy, and another 
independent of him. It depends upon the enemy when he has made fuch a difpofition, 
that to attack him another muft be made upon the fpot, which renders his defedive 
and weak in fome part ; or when, being advantageoufly pofted, the General obliges him 
to change his polition, by making him fearful of being taken in flank, or of being 
furrounded ; or when it is fo contrived as to render the troops on the right ufelefs, by 
attacking the left, without their being able to aflift it. 

It is independent of the enemy, when a commander, being at a diftance, knows how 
to take an advantageous pufltion, and how to chufe a camp ftrong by fituation ; when 
Be fees at once what diftances there are upon the. right and left of the troops, that may 
prevent either their being molefted or furrounded, and obferves the pofts ncceflary to 
he occupied for their fafety ; when he marches with a detachment, and diligently furveys 
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the ground by which he may retreat, if he Ihould be attacked and repulfed by fupcrinr 
forces, taking care that he may not be furrounded, and that the enemy may not be able 
tooppofe to him a front more cxtenfive than his own. 

1 he quick eye is no other than that penetrating genius, which lets nothing elcape 
it j that looks into the heart, and difeovers the lighted; imprcHions which can difordcr 
it. A General who knows how to unite this quality with perpetual coolnels, never is- 
in want of expedients j he will fee how theie events, which to any other would be the 
prelagc of his own defeat, may end in the overthrow of his enemies. 

The army of Cyrus, in the prefence of that of Creefus, at Timbrca, took a clap of 
thunder for a bad omen. This impreflion did not efcape the quick eye of Cyrus j but 
the coolnels which on this , ck^fion he knew how to preferve, fuggelted to him an in- 
terpretation which removed his Ibldiers fears. ** My friends, cried he, Heaven declares 
for us : come on 1 I hear the found of vidlory. Great Jupiter, we follow thee !” 

The choice of the general officers depends upon this genius, which difeovers every^ 
thing : they Ihould be the right-hand of the General in Chief, and as capable of 
commanding the army as himfclf. 

Whatever good difpofitions a General may make, they mud prove inefleftual, if not 
leconded by the general officers under his command ; he cannot be every where, neither 
can he forefee all exigencies that may arile. He is obliged to give only general orders t 
it is therefore the bulinefs of thole who command under him, to know how to take the 
advantage of a wrong movement of the enemy ; to take upon them to attack or fudain 
the troops which are engaged, and, as circumdances vary, to make them advance towards 
the enemy, cither to keep him back, or to attack him. But dill we mud except the- 
referve, which Ihould never march without an order from the Commander in Chief. 

Rut the qualities already mentioned would be ufelefs, if order and difeipline were not 
feverely oblcrved : the mod numerous and bed compofed army would foon become little- 
clfe than a body of rangers, who, being only united by the hope of booty, would fepa- 
rate as foon as that motive ccafed, and truding each to his ow'n head, or indulging his 
ijwn humour, would be cut in pieces party after party : lb that, if the (Jencrul docs 
notdteep up fubordi nation (the foul and drength of dil'cioline) his army will be nothing- 
more than a troop of I'artars, adling more from the hope of plunder, than the dclire of 
glory. What art, and what genius, is there not requilite to maintain this I'ubordination ! 
Too much Icvcrity difgulls the ibldier and renders him mutinous, difeourages him, and 
makes him defert j too much indulgence links him into indolence, and makes him 
ncglcdt his duty ; licciitioufiicls caufes that i'ubordination to feem burthenfome, which- 
flunild never in any degree be given up : he lofes that refpeif, and often that confi- 
dence, which he fhould have towards his officers ; and indulgence often makes a well- 
difeiplined body become a let of fluggards, who march againd their will, and who, oa 
the mofl prelling emergences, think only on their own fafety. 

'J’hc Romans have left us examples both of indulgence and feverity : no people ever 
took more properly the opportunities of punilhing or forgiving. Manlius caufed his 
fon to be punilhed with death, for a difobedience which at any other time would h.ave 
merited tile honours of a triumph. V-arro was applauded for an imprudence, which at 
another juncture would have caufed his death. In the time of the republic, it was 
necclfary to be fevere, becaufe, as every Rom,n could afpire to the fame rank, it would 
have been dangerous that crimes againd the community had remained un- 

punllhed } fuch impunity would have countenanced enterprifes which might have dc- 
ftroyed the whole fyftem of their political government. 

The ability, forefight, artd prudence of a General, gain him the entire confidence of 
both officer and foldier. The loldia intefeiadges but by kdhidl, and is determined 

only 
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only by the event ; but his judgement is not lefs infallible : that of an officer is equally 
juft ; but he is determined only by full convidbion ; he puts event out of the question, . 
and places his confidence in nothing but courage and prudence. Confidence is, a^,;un, to 
be acquired by aftability to thofc who arc fubordinate to us, and by fupplying their 
wants before they arc complained of: thefe two motives for confidence atiurd a plen- 
tiful and certain harveft of laurels to the General. The prefent King of PrulHa, 
Marflial Luxembourg, Marflial Turenne, Prince Eugene, the Duke of 'vi ii l!)oioiigh, 
Marflial Saxe, General Wolfe, and many others, have owed the advantiges they 
gained of their enemies, to the confidence of the foldiers ; who, loving their (liencral, 
confidered it as their duty to pleafe him, and had no joy ia vi^ry, but as they fliared. 
it with him. 

Befides thefe qualities, which are efiential to a General, and which all who would 
attain that high rank ftiould of courfe have, there are ftill many others neceftary to 
make a Great Man. A Hero requires few'er virtues : the Great Man is always a good 
member of the community j he confiders humanity as his firft duty ; he is juft, open, 
and unbiaffed j liis temper may be fiery, but this ardour is always regulated by prudence j 
he gives advice with the fume opennefs as he would afk it ; and never allcs but of thofe 
whole experience, which he eftimates rather by their adbions than their age, makes 
them capable of giving fuch as may be trufted ; he is haughty only to his enemies, free 
to his equals, affable to his inferiors, brave without cither arrogance or raihncls, and 
eafy of acetfs to all. 

The Cfcneral ftiould be acquainted with the interefts and force of Princes (a know- 
ledge very necelfary in judging of the power of Princes upon whom war is made, that 
he may fall fooner upon the country of him who can obflrudt his prf)jcds, than 
upon a Prince wlio, by the lituation of his dominions and force, can make no oppo- 
fition). In a word, a General who would merit the title of a Great Man, Ihoukl 
unite in hiral'elf all civil, military, and political excellence. luis by this, that he will 
eafily attain to make war with fuccefs : nothing will efcape him: he will know, with- 
out difficulty, the genius of every country, and of the nations which compofe t bg| 
enemy’s army ; the abilities of the Generals who command, and the nature o%tfie 
troops under them. Without thefe precautions he would never think tliat he could 
adt upon certain grounds : he knows he may venture a motion with foine troops, which 
he would not dare to attempt with others that are equally brave. Or.e n..tioii is ve’ne- 
ment, fiery, and formidable, in the firft onfet ; another is not fo hafiy, but of more per- 
Icvcrancc : with the former, a fingle inftant determines fuccefs j with the latter, the 
adlion is not fo rapid, but the event is lei's doubtful. 

No man is born a General, though he brings into the world with him the feed of 
tliolc virtues which make a Great Man. Ca:far, Spinola, Turenne, the great Condc, 
Eugene, Marlborough, Wolfe, and fomc others, (bowed, even in their carlieft years, 
fuch qualities as ranked them above other men : they carried with them the principles 
of thofe great virtues which they drew forth to adtion by profound Ihidy, and which 
they brought to perfedtion by the help of pradlice ; thofe who came after them, with 
perhaps lewer natural talents, have by ftudy rendered themfelves worthy of being 
compared to them. Caefar and all conquerors had this advantage, that they were able 
to make their own opportunities, and always; iafted by ..their own choice. A man may 
be a good General without being a Tureat»e : ' fqch g^^^ses are fcarcely feen once in 
an age ; but the more they are raifed above tlw reft of rainkind, the more they (hould 
excite emulation. It is by endeavouring to furpiaft the intelledls of the (econd rate, — it 
is by (hiving to furpafs, or at leaft to equal tfe^ moft fublime, that.the imitation of 
them is to be attained. This pailion in a ^cither pride* .nor prefumption j it is 

virtue. 
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virtue j and it ts by this only, that he can hope to be fcrviceablc to th? State, and add 
to the j];hn*y of his King. 

How much foever the honour of commanding armies may be fought after, it de- 
grades him who is not wotrthy of it: this rank, fo much dcfired, border; the two 
extremes of glory and ignominy. ' A military man, who labours to make bsinklf ca- 
puDie of commanding, is not to be blamed i his ambition is noble : by tludying the 
art of commanding, ne learns that of obeying, and of executing. 

I tliuuld be aftonifhed in the htghei); degree, if I faw foldiers thinking only on pre- 
ferment, and negleding the ftody of their buiinefs ; I thould perhaps wonder Icfs if 1 
faw' others, without having 'te^/ffied, propofing to themfelves to command in chief j 
becaufe fuch attempts fappe^;ti|^e projciftor an abfurd temerity, founded on a pro- 
found ignorance of the tallitlt^ he mould have, and the virtues which he has not. 
Such boldnefs is the charadter of ^ptan whofc mind is too narrow to perceive his 
danger. 1 ihould rather approve the timidity that fuffers itfclf to he dejected by terrof) 
lince it fliows, at leaft, that he knows to what hazards he is expofed. Both are 
blameable. Modefty is the only proper quality of a foldierj it gives fplendor to 
virtue ; it argues diffidence of himfelf, and a defire of arriving at perfedtion. 

Mardonius, Xerxes’s General, propoled himfelf to the King to command his armies t 
this conceit of his own talents ffionld have been anfwered by a rcfufal : the innumera- 
ble troops which he led were defeated by a fmall number of Greeks, and his prefiimp- 
tion ferved but to increafe the misfortune of his Prince. Cincinnatus, endowed with 
every quality, both of a great man and a great foldier, was holding his plough when 
the Romans came to intrull tlic fate of the republic to him : he fet out, and Rome was 
delivered from her enemies. 

The title of General would be lefs tempting, if proper attention was paid to the 
qualities it requires, and the duties it impoies : it would then appear a very honourable, 

* ^ painful burthen. The moft firm and intrepid genius might be difeouraged* merely 
flunking that on the conduct of a General depends the fate of his country, the 
■'**|of his Prince’s arms, and his own reputation. 

yet the reward that follows fuch irkiome labours ffiould animate men to under- 
lem. Obftacles, however numerous they may be, are not infurmountable, fince 
great men have got the better of them : difficulties thould llir up a Ibldier’s 
J^tfon, but ihould never terrify him ; he ihpuld endeavour to copy fuch great origi- 
^ts, though he may not be able to equal them. 

This work has engaged my utmofl; application for Ibmc years. Several performances 
on tixe lame fubjetfl have already appeared in diderent languages, but none in our own, 
except Watibn’s Military Diilionaiy, and a New Military DiBlionary -, or The Field of 
War, by a Military Gentlea.an. Far from exhibiting an enlarged and comprehenfive 
view of military affiairs, thefe produdions are extremely imperfeA, according to the 
Very circumferibed plan whiclAheir authors have adopted ; the firll being only a I'mail 
duodecimo pamphlet, and the latter containing an account of the moft remarkable bat- 
tles, lieges, bombardments, and expeditions, whether by fea or land ; fuch as relate 
to Grcat-Britain and her dependencies, deduced from the defeent of Julius Caifar to 
the year 1760, in alphabetical order. Thelc, together with our beft didionaries 
of arts and fcienccs, are fo vw impcrfed.*nd:pbfoTetc in the different terms and ma- 
chinery of war, as not only to be very vagiie iind perplexed, but even unintelligible. 
With regard to its internal government in; adion, to the general regulations of the line 
of battle, of marches, retreats, encampments, lieges, mining, artillery, and to the prin- 
.cipal movements in manoeuvring and. they are almoft totally lilent. Had any 

of thefe works been Pxtcufod foccefs. our various military authors 

would 



Vlll 


P R E F A E. 

would not have been under the neccflity of adding a vocabulary to the end of their 
works, to explain the military terms they made ufe of. 

The ftjidy of the Art of War is generally allowed to be the moft diilicult of any j 
yet I am of opinion, that this art, like all others, is founded on certain and fixed princi^ 
pies, which are by their nature invariable : the application of them only can be varied ; 
but they arc in themielves conftant* This moft difficult fcience may, I think, be di> 
vided into two parts. The one is mechanical, and may be taught by precepts ; the other 
has no name, nor can it be defined or taught : however, it confifts in a juft application of 
the principles and precepts of war, in all the numberleft circumftanccs and fituations 
which occur : no rule, no ftudy or application,- ..affiduous ; no expenence, 

however long, can teach this part : it is the effed of alone. As to the firft, it 
may be reduced to mathematical principles ; its obje& is, iki prepare the materials which 
form an army, for all the difterent operations wh^ diay occur : genius muft apply 
them according to the ground, numbers, Ipecies, and quality of the troops, wnich 
admit of almoft infinite combinations. 

But, as this laborious talk requires too much time to be attempted by the far greater 
part of thofe who are defirous of being thoroughly acquainted with the military arts 
and fciences, in their prefent ftate of improvement and perfedtion ; this Dictionary 
is offered to the Public as a great help to that branch of knowledge : and I hope that 
the great pains 1 have taken, and the many years I have fpent, in compofing and per- 
fedling this work, will render it an acceptable acquiiirion to my Country. 

Animated with a fincere defire of making mylelf ufeful to the Public, I undertook 
this laborious talk, and have exerted all my abilities to remove every difficulty, and 
fmooth the path that leads to the temple of military fciences. 

In order to effeduate this, I have been particularly careful to explain, in the moft 
confpicuous and intelligible manner, the principles upon which every branch of the art 
of war is founded ; and from thefe general principles, I have deduced and eluci 
the various terms in martial difeipline, fortification, gunnery, mining, andfieges; 
ticularly thofe now adually pradifed by the moft famous belligerant powers in E|» * 

How far this w’ork may prove advantageous, muft be left to time and experi^i^ 
only hope, that an undertaking fo evidently calculated to promote the mili^ 
cannot fail of meeting with encouragement, in an age w'hen heroic proWei^ 
to the fummit of perfedion. 


Royal Military AcADr..MY, 
// fd/wV/', Nov. 25, 1778. 
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A CQUINI Lexicon Mililare, 2 vol. 
folio. 

Newtoni Principia 
cum comment. 

& y^cquier, 4 vol. 410. 

Lc Parfait Ing^nieur Fran^jois, par Yt/ihhi 
Dedter, 4to. 

<Euvrcs de M. le Blond. 8vo. 

Art de la Guerre, par le Marechal/de 
Ptiyjegurt 2 vol. folio. 

<3iuvres de M. Guifcbardtt 6 vol. 410. 
Mcmoires d'Artilterie, par M. dt Haint- 
Rivi^, 3 vol. 4to. 

Hiftoirc de la Milice Francois, par P, 
Daniel, 2 vol. 4to. 

Hiftoire de Polybe, par Polar d, 7 vol. 410. 
M^chanifme de TArtiUerie, p. M. Dulacq, 
4to. 

Oeuvres de Af. yoly de Maiztroy, 9 vol. 8vo. 
CEuvres de M. Belidor, in 4to. and Bvo. 
CEuvres de M. Vauban, 2 vol. 4to. 

Trait^ g^n^ral des Subfidances Militaires, 
2 vol. 4to. 

PrancifcQ de Marcbi, Fortidcazione, z vol. 
, . / , folio. 

Piedro de Navaro, Fortificazionc, folio. 
Speckle, ArchiteAur von Fcflungen, folio. 
Zuckoutv^ Kriegs Baukunft, 410. 

Sturms Kriegs Werken, 8 vol. 4to. 
Koeborn's Nieuwe Vclling-Bouw, 2 vol. 
folio. 

Groot MilitaireWoordenbock, folio. 
DiAionnaire Militairc, 2 vol. 8vo. 

I - Portatif de I’lngenieur & de 

rArtilleric, 8vo. 

— ! — Militaire, 8vo. 

•Beiidor% Kriegs-Lexicon, Svo. 


Pajcb’s Kriegs •lnginieur>ATtilleric uhd Sec- 
Lexicon, 8vo. 

Eulers Werken, 8 vol. 4to. & 8vo. 
Huttons Menfuration, 410. 

■ - ■ on Bridges, Bvo. 

Mifccllanea Mathematica, 8vo. 

Brown’s Artillery, tranflated from the Ger* 
man of M. Euler, 4to. 

Williams's Artillery, 8vo. 

Ribins's Gunnery, 2 vol. 8va. 

Grays Gunnery, 8vo. 

Muller's Works, 8 vol. 8vo. 

Simpfon's Works, 410. and 8vo. 

Riou's Elements of Fortification, 4to. 
Horneck' sRtmaxks on modern Fortification* 
4to. 

Bell, on Military firft Principles, 8vd. 
Pleydeir s Field Fortification, 8vo. 

Military Initru£tions for Officers in the 
Field, 8vo. 

Simes's Military Works, 3 vol. 8vo. 
I'urpin’s Art of War, 2 vol. 4to. 

Loebde’s Military Mathematics, 2 vol. 8vo. 
— — - — Cafirametation, 8vo. 

Martins (Benj.) Mathematical Works, &c. 
12 vol. 8vo. 

Pergufon's Works, 7 vol. 8vo. 

Emcrjbn’s Works in 410. and 8vo. 
Humilton’s Mechanics, folio. 

Collection of Sieges from 1500 to 1763* 
in 20 volumes. 

Antonii Exame de la Polvere, 8vo. 
i ■ ■ Artiglieria PraCtica, 2 vol. 8vo. 
ElTai fur I'ufage de I'artillerie, p. Puget, 8vo. 
Tielkds Kriegs Schriften, in 4to. und 8vo. 
Anderforis Art of War, 8vo. 
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ARTiLLERY-P^r^t line 10, for incampmnt^ read encampment* 

Imampment of a rcgimtnt of Artillery, read Encampment* 

Assemblel, rcaa Assembly. 

BATTERiNG- 71 rii/ir, line 5, for the 10 and %-inch^ read the 13, lO, and 8-/ifrA. 

Sheulder-Y^iLLTSj line 2, for, and to ^hich the pouch fixed^ read and tonjohicb the pouch is fixid% 

BoYAti-, line 5, for, that it may be enfiladed ^ read that it may not be enfiladed. 

Bullets, table thereof, lad hgure in the head column, which Hands 6, read 9. 

Ancient and prefent names of Cannon , at the paragraph, pip ‘guns, for 42, 36, 32, read 42^ 32, 

C A KTONMENTS, linc 3 , for incampment, read encampment. 

CouRT-A/flr/#W, line 2, for ojfiences, read offences. 

Complement, read Compliment. 

Dagger, linc 3. for, it is not long that Jince, read, it is not long fince that. See* 

How to find the Diameter, line 26, for 0586971I, read, 0586971I. 

Forge. Dimenfions of a travelling-FoaGh, for fore^wheels height 104, read 64 ; for hind wheels height 64, read 104, 
Dimenfions of tin 'ruBfis, &Ci firll column, for royal coborn, dele cohorn ; alfo, for 4^ royal coborn, dele royal* 

Wheel, art. ii, linc 10, for-^ , read — , Ac. Art. 14, line 6, for to the R, read to R. 

S U P P L E M E N T. . 

Camp, at the paragraph, Diftributien of the front and depth of the Camp, for a battalion of infantry, line II,. for, 
the depth 75#^ feet, formerly 960, deJe the whole. 

Laboratory, in the table of fux.es, at the 9th column, top line, for 35 to 3, read 35 to 38. 

Laboratory, table of Jbells ranges, at Example 2, Hue 10, for read ^2316, 
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A BBATIS, in a military fenfe, is formed 
by cutting down many entire trees, tljc 
branches of which are turned towards 
the enemy, and as much as poflible entangled 
one into another. They are made either before 
redoubts, or other works, to render the attacks 
difficult, or fometimes along t!ie Ikirt of a 
wood, to prevent the enemy <rom getting pof- 
feffion of it. In this caie tlie tuinks ferve as a 
.breaft-work, behind which the troojts are 
'.polled, and for that rcafon Ihould be diipofed,fo 
.as that the parts may, if poliible, flank each 
other. 

ABSOLUl'E Gravi/y, in philofophy, is the 
whole force by which a body, Ihell, or fliot, 
IS impelled towards the center. See Gravity, 
Absolute Nuni/'er, in Algebra, is the known 
tpiantity which pofleli’es entirely one fide ol tlie 
equation. Thus, in tlic equation, ,v.v -f- lo.v, 
— 64, the number 64, jjofleffing entirely one 
fide of the equation, is called the abfdute 
number, and is equal to the f(]uarc oi" the un- 
know'n root .v, added to io.y, or to 10 times ,v. 

ACADEMY, in antiquity, the name of a villa 
fituated about a mile from the city of Athens, 
where Plato and his followers airembled for 
^convcrfing on philofophical fubjefts j and hence 
they acquired the name of Academics. 

Military Academy. We have in England 
two royal military academies, one atWoolwich, 
and one at Portfmouth. The firft was ellablilhed 
by his late Majefty king George II. by warrants 
bearing date the 30th day of April, and the 
18th day of November, 1741, endowed, an^ 
fupported, for the inilrudling of dje peoplte 
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belonging to the military branch of ordnance, 
in the feveral parts of mathematics neceflary 
to qualify them for the I'crvice of the artillery, 
and the bufinefs of engineei s. I'he ledlures of 
the mailers in theoiy were then duly attended 
by the praJlitioner-engineers, officers, ferjeants, 
corporals, private men, and cadets. Ar prefent 
the gentlemen educated at this academy are tlie 
Ions of the nobility and military officers. I'hey 
arc called gcntlemen-cadcts, and are not ad- 
mitted under 1 3 years of age. They are taught 
writing, arithmetic, algebra, Latin, French, 
mathematics, mechanics, I'urveying, levelling, 
and fortilication, together with the attack and 
defence ; gunnery, mining, laboratory-works*, 
geography, perfpedlive, fencing, dancing, &:c. 
The mailer-general of the ordnance is always 
captain of tltb company of gentlemcn-cadets, 
aiul Ibme officer of merit is always captain-lieu- 
tenant. There is, belides, a firll lieutenant, 
and two fccond lieutenants. They are further 
under the immediate care of a lieutenant- 
governor, and an infpeftor, who are officers of 
great abilities and experience ; and the jiro- 
feflbrs and mailers are men of known talents 
ami capacity. I'liat at Portfmouth was founded 
by George I. in 172a, for teaching thole 
branches of the mathematics which more im- 
mediately relate to navigation. 

S on oblique or inclined 
planes. See Motion. 
of pendulums. SccPen- 

DULUMS. 

ofprujei tiles. Sec 1’ro- 

JECTILES. 

B ACCENSI, 
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ACCENSI, in antiquity, were officers at- 
tending the Roman magiftrates j their bufinefs 
was to fuminon the people to the public games, 
and to ainil the praetor when he fat on the 
bench. 

Accenfii in the Roman armies, were, accord- 
ing to Feftus, fiipernumerary foldiers, whole 
duty it was to attend their leaders, and lupply 
the places of thofe who were either killed or 
woujided. Livy mentions them as irregular 
troops, who were but little clleemetl. Sal- 
mafius tells us, they were taken out of' the fifth 
clafs of the poor citizens of Rome. 

ACCESSIBLE, that which may be ap- 
■proached. We fay, in a milicaiy lUle, that 
place, or that forcrefs, is accejfibk from the lea, 
or land, i. e. vhieh may be enrered on tliofc 
fides. 

An acccfilble he ighf or difiance, in gcometiy, 
is that whicli may be meafiircd by applying a 
rule, &c. to it; or r.icher, it is a height, the 
foot whereof may be appn»atlu‘il, and from 
whence any dillancc ma;y be mcafured on the 
ground. 

Heights, both acceflible, and inacceffible, 
may be taken with a quadrant. See Altitude. 

One of the objefts of lurveying, is the 
meafuring both acceflible and inacceilible di- 
Rances. 

ACCLIVITY, in a military fenfe, is the 
ftee»)nefs or dope of any work, inclined to die 
horizon, reckoned upwards. Some writers on 
f irtification ufe acclivity as fynonymous to 
t ilus ; though tahis is commonly ufed to de- 
note all manner of Hopes, either in its af- 
cendent or dcfceiulent Hate. 

ACCOUTREMENTS, in a military fenfe, 
fignifies. habits, equipage, or fumitere, of a 
foldicr, fueh as bufis, belts, pouches, eaitridgc- 
boxes, bcc. 

ACLIDES, in Roman .antiqiuty, a kind of 
mifllve weapon, with a thong fixed to it, 
whereby it might be drawn bad; again. Moll 
authors deferibe tise cclidi’s as a foit of dai L or 
javelin ; but Scaliger makes it roundifli or glo- 
bular, with a wooden ftem to poife it by. 

AC'riAN ^c.nns, in antiquity, were folemn 
games inftituttd, or at Icaft reilored, byAu- 
guflus, in memory of the famous viflory, at 
A^tium, over Mark Anthony. 

Actian •vTunf, in chronology, a leries rfyeais, 
commcncin.'; with the epoeha of tlie battle o,* 
Afliuni, otlierwilV called tlie a;ra of Augultus. 

ACTION, in the military art, is an engage-, 
ment between two armies, or any fmaller body 
of troops, or between different bodies be- 
longing thereto. The word is likewife ufed to 
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fignify fome memorable t& done by an officer, 
foldicr, or even commander of a dctachncnt 
or party. 

ACTIVITY, in a military fenfe, denotes 
laborioufnefs, attention, labour, diligence and 
lludy. 

ACUTE angU. See Angle. 

ADJUTAm'-GENERAL is an officer of 
diftindion, who aids and allills the general in 
his. laborious duty : he forms the feveral de- 
tails of duty ■ of the army, with the brigade- 
majors, an^i^ps an exafl Hate of each bri- 
gade and rejiUnent, with a roll of the lieu- 
tenant-generals, major-generals, colonels, lieu- 
tenant-colonels, and majors. He every day 
at head quarters receives orders from the ge- 
neral officer of the day, and diilributcs them 
to the majors of brigades, from whom he re- 
ceives the number of men they are to furnilh 
for the duty of the army, and informs them of 
any detail which may concern them. On 
mardiing days he accompanies the general to 
ihe ground of the camj). He makes a daily 
repoit of the fituation of all the polls placed 
for the i'dfcty of the army, and of any changes 
made in their polls. In a day of battle the 
adjutant-general fees tlie infantry drawn up, 
after wliich he {ilaces himlclf by the genei al to 
receive any orders. In afiege he vifits the fe- 
veral polls and guards of the trendies, and re- 
ports their firi!.:. on, and how circumftanced : 
he gives and ngus all orders for Ikirmilhing 
parties (if rin.e permits) and has a ferjeant 
from each brigade to carry any orders which he 
niay have to fend. 

ADJLJ I'AN J', an ofliccr who eafes the ma- 
jor of part of tie burthen of his duty, and per- 
forms it all in his abfencc. He reedves orders 
from tlie brigade-major, if in camp ; and when 
in garrilbn, firom the town-major; after he has 
carried them ro his colonel or o.fiicer command- 
ing the regiment, he tlien afiembles die I’erjcant- 
iiiajor, drum-major, and fife-niajor, with a fer- 
jeant and coiporal of each conqiiuiy, who write 
tlie orders to Ihcw to their refpedive of .cers. If 
convoys, parties, detachments, or guards, are ttj 
be furnilhed, he gives the number v/hich each 
company are to fuinilli, and hour iUul place for 
their alfembling ; he mufe keep an exadl rollet 
and roll of duties, and have a pcrfcdl knowlede"^. 
of all manoeuvres, &.C. Eacli troop of guards haa 
two adjutants, every regiment of foot has one, 
asd each battalion of the royal uj tillery one. 
This poll is always given to a fuba' tern. 

ADVANCEMENT, in a military fenfe, 
figuiiies honour, promotion, or preferment, in 
(be regiment, or company. 

ADVANCED 



* A D V 

ADVANCED f Stch. FoRTJH cation. 

lOuARD. See Guard. 

AFFIDAVIT^ in militttfjr law, fignifies an 
oath taken before fonie peiron who is properly 
autliorized to take it ; as firft, when a loldier is 
inlided ; fecondly, by all ofl$cers appointed for 
a court-martial } thirdly, by the commiflTaries, 
or muder-mafters. 

AFFUT, theFrench name for a gun-carriage, 
and for which we have no pr<^r name i the 
only didinflion from all other carHkgte is,' thiac 
it belongs to a gun. See Carriage. 

ACiA, in the Turkifli army, is the fame as 
a general with us. 

AGKNT, to a regiment or battalion, fig- 
nities a perfon entrulbed with all the money 
belonging to both officers and private men : he 
keeps exact accounts of the arrears of com- 
mifllojied officers, in regard to liibliftence, 
poundage, hofpital, widows, and ofF-reckon- 
ings. i le is generally appointed by the co- 
lonel of the regiment. 

AGIADFS, in the Turkifl'j armies, are a 
kind of j)ioneers employed in fortifying the 
camp, &CC. This word frequently occurs in 
hirU)ry. 

AID-DE-CAMP, an officer appointed 
to attend a general officer, in the field, in 
winter-quarters, and in garrifon ; he re- 
ceives and carries their orders, as occalion re- 
quires. lie is feldom uiuler the degree of a 
captain, and all aids-de-camp have los. a 
day allowed for their duty. This employment 
is of greater importance than is generally be- 
lieved : it is, however, often entruiled to young 
officers of little experience, and of as lirtlc 
capacity ; but in molt foreign fervices they 
give great attention to this article. Marflial 
de Puyflegiir mentions the lofs of a battle 
through the inc.ipaeity of an aid-de-camp. 

King’s Aids-ok-Camp, arc frequently officers 
of note j and by this promotion they alw.iys 
rank as colonels. 

AID-MAJOR. See Adjutant. 

AIM-FRONTLET, a piece of wood hol- 
lowed out to fit the muzzle of a gun, to make 
it of an equal height with the breech, formerly 
made ufe of by the gunners, to level and diredt 
^ Jjci r pieces. It is not ufed at prefent. 
^aIr-GUN, a pneumatic machine for ex- 
ploding bullets, See, with great violence. 

The common air-gun is made of brafs, and 
has two barrels : the infide barrel is of a fmall 
bore, from whence the bullets are exploded ; 
and a large barrel on the outTide of it. There 
is likewife a fyringe fixed in the flock of the 
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gun, by which the air is injeded into the ca- 
vity between the two barrels through a valve. 
The ball is put down into its place in tl;c 
fmall barrel with the rammer, as in any other 
gun. Another valve, being opened by the 
trigger, permits the air to come behind the 
bullet, fo as to drive it out with great force. 
If this valve be opened and ffiut I'uddenly, one 
charge of condcnlcd air may be I'uflicient for 
fevcral difeharges of bullets ; but if the whole 
air be difeharged on one lingle bullet, it will 
drive it out with uncommon force. This dif- 
charge is effedted by means of a lock [)laced 
here, as iifiial in other guns ; for the trigger 
being pullctl, the cock will go down and 
drive die lever, which v,’ill open the valve, and 
let in the air upon the bullet. 

In the air-gun, and all other cafes where 
the air is retiuired to be condenfeil to a very 
great degree, it will be requifite to have the 
fyringe of a fmall bore, viz. not exceeding lialf 
an inch in diameter ; becaufe the preffiirc 
againll every fquare inch is about 15 pounds, 
and therefore againll every circular inch about 
Impounds. If theref.i.e the fyringe be one 
inch in ditmetcr, when one atmof'phcre is in- 
jedled, there will be a refidance of 1 2 pounds 
againft the pifton j and when 10 .are injedlcd, 
there will be a force of 1 20 pounds to be over- 
come 5 whereas 10 atmoiphcrcs acl againfl the 
circular half-inch piilon (v/hofe area is only 
I part fo big) with only a force equal to 30 
pounds } or 40 atmofphcrcs may be injedted 
with fuch a I’yringe, as well as 10 wicii tlic other. 
In ibort, the facility of wo: king will be iii- 
verfely as the fquaies of the dia.neter of the 
fyringe. 

AIR-STTAFTS, in mining. See Mi.vixf;. 

AJ LT-I' AN r . See Ad j t . 

ALARM, is a fudden apjirehenfion upon 
fume re|)ort, which makes men run t-) their arms 
to Hand upon their guard; it implies either 
the apprehenfion of being fudcienly rittaekeil, 
or the notice given of fuch an attack being 
aflually made j generally fignitied by the firing 
of a cannon, the beat of a drum, Ac. 

Ai,arm-P<j//, in the field, is tiie ground ap- 
pointed by the quarter-mailer general for each 
regiment to march to, in cafe or an alarm. 

ALAHM-PoJt, in a garrifon, is the j dace allot- 
ted by the governor for the uoojis to draw up 
in, on any fudden alarm. 

FIi^-Alarms, are llratagcms of w^ar, fre- 
quently made ufe of to haiTals an enemy, by 
keeping them perpetually untier arms. 'Fliey 
are often convcycii by i'alle reports, occafioned 
by a fearful or negligent fcntinel. A vigilant 
13 2 odiecr 
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officer will fometimes make a falfe alarm, to 
try if his guards are llridt upon duty. 

A'.ARM-/?t’//, the bell rung upon any fuddcn 
eincrgc-iicy, as a liiv, mutiny, approach of an 
eneiny, or the like. 

Ki:r'/.’is of ALCAN rARA, a Spanilh mili- 
tary ortler, who gained great honour during 
the wars with the Moors. 

ALILN, in law, implies a perfon born in a 
foreign country, not witliin the king’s domi- 
nions, in contradiltinrtion to a denizen, or na- 
tural- born fubjedl. 

AI ,I d'X^lANCh', in law, implies the obe- 
dience which every fubject ought to pay to his 
l.uvful fovereign. 

Oalb of Alm;cianck, is that taken by the 
fubjet'V, by which he acknowledges the king his 
lawful fovereign. 

AL.LIANCI*’., in a military fenfe, fignifies a 
treaty entered into by fovereign princes and 
Hates, for tlieir mutual fafety and defence. 
Jn this fenfe alliances may be dillinguiflied into 
fuch as are offenlive, whereby the cOntrafting 
parties oblige tliemfelves jointly to attack fomc 
other jiov.er, and into fuch as are defenfive, 
wliereby the contiading jiowers bind them- 
iclves to (land by, :i!id defend one another, in 
cafe of being .ttiaeked by any other power. 

ALl.iOY, is tile mixture of metals that enter 
into the ctnnpolition of the metal proper for 
cannon and mortars. 

AljMAOIh',, a kind of military canoe, or 
fmall vellel, a'oout 24 feet long, made of the 
bark of a tree, and ufed by the negroes of 
Africa. 

Acmaoie, is alfu the name of a long-boat 
ufed at Calcutta, near 80 feet long, and gene • 
rally (ix or feven broad. 

AL'i ri'UIi)!-'., height, or diftance from the 
ground, meafured upw'ards, and may be both 
aceeflible and inaccelTible. 

Ai/riTUDj-. of nwtiony a term u fed by fomc 
writers, to exprefs the meafurc of any motion, 
G.y.nputed according to the line of dircclion of 
<Jie moving force. 

AMAZON, one of thofe women who inha- 
bited the country fo called. They are faid to 
have com[iofcil a nation of themfelves, ex- 
ciu'.ive ef males, and to have derived their 
name from their cutting off one of their 
brealla, tJiat it might not hinder or impede 
t!K- excreile of their arms. This term has 
often by modern writers been ufed to fignify a 
bold daring woman, whom the delicacy of her 
fex docs not hiiidcr from engaging in the moft 
hazardous attempts. The laft and former Wafs 
with France have furnilhed us with Icverol in- 
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ftanccs of females who have undergone the 
fatigue of a campaign with alacrity, and run 
the hazards of a battle with the greatcH intre- 
pidity. 

AMBITION, in a military fenfe, fignifies 
a defire of greater polls, or preferment. Every 
gentleman in the army, or navy, ought to have 
a Ipirit of ambition to arrive at the very fum- 
mit of their profelfion. 

AMBUSCADE, in military alFuirs, implies 
a body of men polled in Ibme fecrct or con- 
cealed place, 'till they find an opportunity of 
falling upon the enemy by fuqjrife : or, they 
are rather fnarcs fet for the enemy, cither to 
furprile them when marching witliouc precau- 
tion, or by polling yourfelf advantageoufiy, 
and drawing tlicm tlicre by different llrata- 
gems, to attack them by fuperior force. An 
ambufeade is eafily carried into execution in 
woods, buildings, and hollow places ; but re- 
quires a more fertile imagination, and greater 
trouble, in a level country. 

AMBUSH, a place of concealment for fol- 
diers to llirprife an enemy, by falling fudilcnly 
upon them. 

AMENDE Honorablcy in the French cuf- 
toms, is an infamous kind of punifhn.ent in- 
Hided upon traitor<>, ])aritides, or facrikgious 
perfons, in the following manner : the oiTender 
being ilelivered into the hands of the hang- 
man, his Ihirt is llrip[)eil oil', a rope put about 
h s nci k, and a taper in his hand ; tlien he is 
led into court, w'here lie mull beg pardon of 
(fod, the king, tlie court, and his country. 
.Sometimes the punillimtnt ends here; but 
fometimes it is only a prelude to death, or 
baiii(hment to the gallics. 

AMMUNITION, implies all forts of war- 
like (lores, .Tjul more particularly powder and 
ball, cannon, mortars, howitzers, cohorns, royals, 
lliells, bullets, cartridges, grape-fliot, tin, and, 
cale-lliot; carcalfes, granadcs, pontoons, fmall- 
arms, ('words, forage, llorcs, &c. 

Ammunition hready JhoeSy cloths y 8 cc. fuch 
as are ferved out by the governement, to the 
foldiers of an army, gjirrifon, ^cc. The bread 
that is provkled for, and dillributed to the fol- 
diers, is a loaf of fix pounds every four days, 
to each foldier. 

AMMuNiTioN-ttf/t^jfcw, is generally a four- 
wheel carriage with lhafts ; the fides are^-raii?U 
in with Itavcs and raves, and lined with wicker- . 
WQrk, I'o as to carry bread and all forts of tools. 
It. is drawn by four.horl'es, and loaded with 
1 200 pound weight. Scc.'Wagoon. 

AMMUNiTioN-Mr/, a two-wheel carriage 
with lhafts « the Tides of which, as well as the. 

fore 
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fore and hirid^parts, are inclofed with' boards 
inilead of wickftr-work. 

AMNESTY;, in a military or political fcnfe, 
is an ad by which two belligerent powers at 
variance promile to forget and bury in oblivion 
all that is pad. 

Amn ESTY is citlier general and unlimited, or 
particular and reftraincd* though moft com- 
monly univerlal, without conditions or excep- 
tions ; luch as that which palled in Germany at 
the peace of Ofnabrug in the year 1648. 

Amnesty, in a more limited lenfe, denotes 
a pardon granted by a prince to his rebellious 
I’ubjeds, ufually with fome exceptions j fuch as 
was granted by Charles 11 . at his refloration. 

AMORCK, an old military word for fine- 
grained powder, fuch as is fometimes ufed for 
priming of great guns, mortars or howitzers j 
jis alfo for fmall-amis, on account of its rapid 
inflammation. 

AMPLI TUDE of the range of a projeHile. 
See PRojECTfLi:. 

ANABA.SII, in antiquity, were cx|x-ditious 
couriers, who carried dilpatclies of great im- 
portance, in the Roman wars. 

ANCYLE, in antiquity, a kind of Ihield 
which fell, as was pretencled, iroin luMven, in 
the reign of Nuina Pompilius j at wliidi time, 
like\vi 1 e,a voice was heard, declaring that Rome 
lliouid bemilliefs of the world as long as flic 
fliouhl preferve this holy buckler. 

Authors are much divided about its Ihape : 
however, it was ke])t with great care in llie 
tempie of M.ars, under the diredion ol tweUc 
j'riehs j and, lell any lliouid attempt to ilial it, 
i leveii others were ir.;de fo like it, as not to be 
diftinguilhed from tlie facred one. Thele 
jhuylia were carried in procellion every yetu" 
round the city of Rome. 

.S/. ANlilREVV, or the rhijlle,. a military 
order of knighthood in Scotland. Tlic occafion 
of infiituting this order is varioully relateil by 
different authors. John Lefley, bifliop of Rofs, 
reports, that the night before the battle be- 
twixt Athelllane, king of England, or rather 
Northumberland, and Hungus, king of the 
Pifts, a bright crofs, in the fafhion of that 
V. hereon St. Andrew fulfercd martyrdom, ap- 
peared in the air to Hungus ■, he having gained 
^.,the viftory, bore the figure of that crofs at all 
"iCiTi'itS after in his enfigns and banners, from 
which time all fucceeding kings of Scotland 
have religioufly obferved the fame bearing. 
Others aflfert, that this extraordinary appearr 
ance was not to Hungus, but to the Scots, 
whom Achaius, king of Scotland, fent to his 
alfiftance. This victory is faid to be.obtaiiKd 


AND 

in the year 3 1 9 (though, accoid/.-.g to f.u. h-u.rin, 
Achaius died nine yc.'.rs l'c!oi%) ar.d 
Ilungus and Achaius went b.uc i'v>.;Le.I in 
lemn procclfiun to t! e kiik of S:. Aia! : > 
return thanks to Ciod aiv.l lus apol’.le, i . g 
that they and their pofierity would u:c ii 
their enligns the crofs of St. Audic.v •, v. !f c 
cuttom prevailed among the Picls, a;;.l ci 
tinued among tlic .Semts unto i!;b d.’.y : a:.,! 
that both tliefe king-, inilitutcvl an order, which 
they named the order of St. Andicv/. 

Orheir, who allow that Achaius in!lltur> d 
tins order, 'dve the folloiving ai count oi i'i 
origin: Achaius luivir.g formed that famo:;, 
league, offenlivc and defelive, widi Charie- 
magne, againfl: all other princes, found him 
felf tliereby fo ftrong, that lie took for his de- 
vice the :ind the Rue^ which he com- 

pofed into a collar of his order, and for his 
motto. Pour ma defenfe ; intimating thereby, 
that he feared not the powers of foreign prince-., 
feeing he leaned on the fuccour aiul alliance oi 
the French. And though from hence m.iy be 
inferred, that tlufe two jdaiits, the 'riiifilc .and 
the Rue, were the united fymbolsof <nie ord'-r 
of knighthood, yet Mcnenius divides ti em 
into two, making one whofe l).idge was tlic 
Thiftlc, whence the knights were fo called, and 
the motto. Nemo me impure Iweffit ■, another 
vulgarly called Sertiim rnt,r, or ilie garlantl of 
rue ; the collar of whicli was comjioled of two 
branches or fprigs thereof, or elfe of feveral cf 
its leaves : however, at both thefe collarb hung 
one and the fame jewel, to wit, the ligtire ot 
St. Andrew, bcaiing befcie him the croli. of 
Ills martyrdom. 

But though the tliifcle lias been acknow- 
ledged for the badge and iymbol of the king- 
dom of Scotland, even from the reign ot 
Achaius, as the rofe was of England, .and the 
lily of Prance, the pontegranaie of Spain, ivc. 
yet there are fome who refer the order of the 
thillle to later times, in the reign of Cliailcs 
VII. of France, when the league of amity w:is 
renewed between that kingdom and Scotland, 
by which the fomner received great luc- rnu- 
frona the latter, in tlie time of an extraordi- 
nary diltrefi’. Others again place the llyunda- 
tion lull later, even as low as the year 1500; 
but without any degree of certainty. 

The chief and piincipal cnlign (jf tliis order 
is .a gold collar, compofed of thililc':, inter- 
linked with annulets of golil, having pcnde' C 
thei^to the image of St. Andrew with his 
profs, and this motto, Nti;:o me impure Ucefft. 

Knights of St. Anurew, is alfo an order inllitu- 
theGrcat,ofMufcovy,in ti'i 

badgi;. 
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of wl'ii'.h !:i a [golden medal, on one fide 
\vLu,oi i'^ u |*u-!i.iue(l Si. Ancljcw'b ciols; aad 
on ilie other ai\ tikcil* words, l\tTre 

moL'c'jnue tid ii Kujji:, 'I'liis lued-il, beiiu; 
fa!h ncd to a l/ue nbbon, is fiifpendcd fioni clic 
|■it!;IlL flu'lilder. 

AN'CtIJ.^, in |TeonK'try, is the inclination of 
two liin-s mi etip.ri; or.c anoihcrin a point. 

'j i;Lis if ilic line C /> ([^lattiLJi^, i.) meet 

tlic line D //, ill the point their inclination 

towards each otlicr is ealle-.l an angle. 

Sometimes angles aiv denoted by a fingle 
letter |5lacc'l at the point of inteiTection ; us 
the angle H /'.g 2. ) impoits the angles formed 
h/ the lints C/V, at the j:oiiu /i. But 
vJicii leveral lines meet at tlie fame j'oint, as at 
Ji ;?.} each particular angle is denoted by 
three letters, vvliereot the middle letter fhews 
the angular point, and the other two letters the 
lines wliich form that angle, 'rhua the angle 
formed by the lines y/ /?, C liy at the point if, 
is called the angle y/ H C, or C H A, 

The inr.iriiii- ol' jn angle is tlie arch of a 
circle, tielci ibeil on the angular point, inter- 
ceptctl bctwi'cji the two lines which form the 
angle. '1 luis the meafure of the angle ABC 
(Mx- J-J i’ llieuortcd arch intercepted between 
the two legs ,7 /j, C Ii ■, and as many degrees, 
i\ c. as are eoiiiaineil in that arch, fo many de- 
gice‘, cvr. the angle A B C is faid to confift of. 

1 lencc it will be cafy to meafure the quantity 
nf any angle geometrically ; for if you take the 
cliflance ol the arch inrer< e[)Ccd between the 
li/ies A B, C B, aiul a]ip!y it to a line of chonls, 
whole naliiis is B K, you will have the number 
ol degrees, tkv. co.utained in the angle ABC. 
t)r if you apply the center of a j)rotra<.‘l:or to 
the angular point /j, in fucli a manner that the 
leg A /) lii's dircetly under the limb of the 
protractor, the degree on the arch cut by tlic 
other leg B C will give the quantity of the 
angle required. 

Anoi-cs are either r/if/J'/, acute, Qxobtttfe. 

A Angle, i.s that whofe two legs are 
perpenilicular to each other ; and confequently 
the arch inrercepted between them is exat‘ll> 
90“. Thus the angle ABC (fig. 2.) is a right 
angle. 

yin Acute Angle, is that w'hich is lefs than 
a right angle, or 90"'. as the angle C B D, 

M- «• 

An Obtufe Angle, is that which is great4;r 
than a right angle 5 m A B C, fg. 

Adjacent Angles, arc fuch as have the fame 
vertex, and one common fide contained beyond 
the angular point. Thus the angle C B D, and 
CB A (fg. I J are adjacent angles, The ftjm 
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of thefe adjacent angles is always equa^to two 
right angles (13. Eucl. 1.) ahd therefore, if 
one of them be acute, the other will be ob- 
tufe i and the contrary : whence, if eitiicr of 
them be given, the other is alfo given, it being 
the complement of the former to 180”. 

Vertical Akolss, are the oppolite angles 
made by two lines cutting or croffing each 
other. Thus, if the right lines A B, CB {fig. 4. j 
cut or crofs each other in the point E, then the 
angles A ECt DEB, and A ED,C E B, are 
vertical angles, ’ Hence, when two lines cut or 
crofs each other, the vertical angles are equal 
(15. EhlL I.) 

Altn ■June Angles, are thofe cut or obtufe 
anglca made by two lines cutting or croffing 
each other, and formed by a right line cutting 
or croffing two par.dlel lines. Thus, if A It 
(fiS- S') be parallel to C D, and the line G H 
curs tiu'iii in I aivl A', then are the angles 
A [ K, D K /, and B IK, IK C, alternau- angles. 
Tliifc iiiu-rn.’.ic angles are always ccpial to each 
other (us. A>/,7, I.) 

A RcuiiiHcar Ancle, ismatlc by ihaif lines, 
todillinguilhit from the lj)hcrical or curvilinear 
angle. 

Sphtriral Angle, is an ang’e for.ned by the 
interfedtion of two f^rcat circltsof the fphere. 

1 luis K't /K'.DH (jX(. (>.) reprelcnt a fphere, 
upon whofe lurfai e ict two arches of great cir- 
cles AH, C K, be drawn interfedling each other 
in Di then will A JUi, DC A, B D E, or 
D /}’ /'■, be a fpherical angle. All fpiicrical 
angli’s are meafnred by an arch of a great cir- 
cle deieribed on the vertex as a pole, and intcr- 
cejitcd between the legs which form the angle. 
'I'liiis A C is the meafure of the fjihcrical angle 
A D C, which is equal to the diflance between 
the poles ol' the circles A B, C E. 

Alixcd-liiii’ti Angle, is that comprehended 
between a right line and a curved line •, as the 
angle , / B C {fig. i.) 

Cutx'ed-lifie Auc.i.i'., is that intercepted be- 
tween two curved lines meeting each other in 
one point, in the fame plane} as the angle 
BCA (fig. 'i.) which is intercepted between 
the two curved lines AC and .S C. If the 
l ight lines D C, E C, are equal to the radii of 
the curves BC and AC, the right-lined angle 
D C E will be equal to the curved-line an gle 
AC B. Vor, bccaiife the angle DC B— 
therefore, if from each be taken the common 
aitgie DC A, there will remain the angle 
DCt^ACB. 

AnoSiB of Tncidence, is that which the line 
of, dirc£lk>n of a ray of light, &c. makes at 
the point where it firft touches the body it 

ftrikes 
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ftrikes againft, yrith a line erected perpendi- 
cular to the furfaese of that body. Thus, if a 
ray of light, &c.' moves in the direction A B 
(fig. 3.) till it toMches the fmface ahed^ in 
the point 5, then will the Mgle intercepted 
between A the line of direction, and the 
perpendicular B F, be the angle of inci- 
dence. 

Angle 0/ Rtfletlion, is the ang^c intercepted 
between the line oi dircAion of a body re- 
bounding, after it was Aruck. againfl: another 
body, and a perpendicular erected at the point 
of contaft. Thus, if a body moving in the 
direction A B ftrike the furface abed (fig. 3.) 
in the point B, and is refletted in the direction 
B C, the angle, contained between that line 
and the pcrjitndicular U F, is called the angle 
of rciicction. 'I'he angle of incidence is al- 
ways cqtial to the angle of relleclion ; and 
upon this equality the wliolc fcience ol catop- 
trics is founded. 

Ancm- at the reiUcry in fortifitation, is that 
which is formed in the center of the polygon 
or iiguro, by two lines jsnjcccdiiig from the 
center, and terminating at the two neurell; 
angles of the polygon. See For tification. 

Anoi.i; cf the cfi'taht,] 'I'hat wliich is made 

Angle of the fioak, j by, and contained 
betw een, the cm tain and the llank. 

Angle efi tie /.fiygoiy that which if made by 
the mcerir.g of the two Tides of the polygon, 
or figure in the center ol the b.ulion. See 
Fortification. 

Angi.e of the triangle, is half the angle of 
the polygon. 

Angle of the lafiion,ox\ Tharwhich is made 

Flanked Av!G\.v., j bv t!.c two f i-cs, 

being the utmoft part of the bvU'lioi’ moil ex- 
pofed to the enemies batteries, ficqucntly cJkd 
the point of the ballion. Sre Forth cation. 

DmiHijht d A'sci.x., only tiled by flime foivign 
engineers, and more cl[)ecially tiic Dutch, is 
compofed of the face of the ballion, and the 
txterior fide of the polygon. 

-Angle 0/ the Jheulder, or'l Is formed by one 

Khgle of the epaule, J face, and one flank 

of the ballion. See Fortification. 

Angle of the tenaille,^ Is made by two lines 

AviG\.z rentrant, J fichanr, that is, the 
.f?»res of the two baftions extended, ’till tiicy 
mcet in an angle towards the curtain, and is 
that which always carries its point towai'ds the 
outworks. Sec Fortification. 

Angle of the flank exterior, is that which is 
before the center of tlie curtain, formed by the 
prolongation of the fates of the ballion, or by 
both the fichant lines of defence, interfering 
oach other on planning a fortification. 
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An OLE of the flank mUrior, is formed by the 
flanked line of defence and the curtain ; bciiu'’ 
that point where the line of defence falls upon 
the curtain. 

Ancle of the line of dfence, is tl.at angle 
made by the flank, and the line of defence. 

Ancle of the face, is formed by the angle of 
the fsure, and the line of defence produced ’till 
they interfeft each other. 

Angle of the bafe interior, is the half of the 
figure, which the interior polygon makes with 
the radius, when they join each other in the 
center; intcrfeiling the center of the gorges of 
each ballion. 

Ancle of the bafe exterior, is an angle form'd 
by lines ilrawn from the cenirr of tin- iigiirt, to 
the angle of the exterior |)olygon, cutting tlie 
center of the gorges of each bad ion. 

Angle of the gorge, is that angle formed by 
the prolongation of the t urtaiiis, intci feeling 
each other, in the cciuer of the gorge, tliiough 
which the capital line pafils. 

Angle of the diich, is formed before the 
center of the curtain, by the outward line of 
the ditch. 

Flanked Angle. See Angle of the la ft ion. 

Salient Angle, ") Is that angle w.hicli points 

AnGtzfortant, J outwards, or towards the 
country. Such is the anj.de of the eouiucrf'carp 
before the point of a bailion. 

Entering Angle, orl An angle pointing in- 

Angle rentrant, j wards, as the I'alur.t 
angle does outwards. Such is tlie angle of the 
couiucilcarp before the curtain. 

Angle of the eounierfiarp, ina'.le by two fltlcs 
of the counterfearp, before the center of ilic 
curtain. 

Ancle of the circuuiftrcnc', is tlie inixc<l 
angle formed by an arch, drawn fiom one gorge 
to another. 

Ji,--i>i!ering Angle. Sec E/ttm’f/g Angle. 

Angle of the compleuient of the of deftiue, 
is the a.Tglc formed by the inteifection of the 
two eomj.'lements with each other. 

Angle of a battalion, made by r!ie lafi men 
at the extremity of the ranks .uid files. 

/’m/; Angles, the two lafi men of the front 
rank. 

Hear Angles, the tw'o lafi men of the rear 
rank. 

Dead Ancle, is a re-entering angle, confe* 
queutly not dei'ended. 

Angvlar, in a general fenfr, denotes fomc- 
thing relating to, or that hath angles. 

ANGON, in ancient military hifioiy, was a 
kind of dart of a moderate length, having an 
iron bearded he.ad <uid cheeks ; much in ufe 
about the fifth century. 
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•Ttf AN'lMATr, in a niilltary fcnfc, is to fn- 
r.)iirr.gL' t!:c tr(K)j)s by the power of liin.;rua"C. 
J'liat art, that ptjwer, wliieh can on l-ngular 
ami critical occalions fo animate the fpirit of 
if.an, as to caufe it to give an elafticity, a 
llrcngth, a velocity, to the corporeal matter of 
tile being, which iinanimated it would be in- 
capable of iioiiig ; fuch art, fiich power, mult 
be ever neccll'ary to a leafier of foldiers. He 
who is, in particnlar cafes, to point out to 
others their iluty, who is fometimes to difll- 
pafe their fears, rouze their courage, fhew ad- 
vantages, or leircn unfavourable appearances, 
Ihould have the power to animate by fpeech: 
if he has not, he himi'elf may meet with dif- 
grace, where he might have found triumph ; 
and his men be beat, wliere they might have 
tMtu’jUcred. Innumerable inflances might be 
brought to prove the tiuth of this allertion. 
All aiidrelie . t<i animate foldiers have been re- 
ferved, ami uievi as lalf refources for rare, try- 
ing, a'ld u'iiic.d fituations ; and in fuch fenfe 
alone is the power to aiimate by fpeech here 
treated ol. 

Ail ofn cers vnovv, that in any event of dan- 
g/.-r, file >o].iler.s r.iways look at their olhcers, 
tln'.rt. iiuramliiig one in particular, if they 
h<i\ e c oirid* i;‘.:e in him, to fee how he feels 
liii ifeir', wiictiier he is unpcvplcxed, and.fcems 
i!) lie c.ily i and from his looks iliey will often 
a'. j'ur good or bad fnccefs j and from his ap- 
}•( .iiMiicc or actions often fpring alRirance and 
victory, ciiliiiay and defeat. Actions or ap- 
j (ai.imres of oifieers (liould never lead to give 
ltddier.s room ro doubt, or to form unfavour- 
able conjeiturc.s : what they fee from the 
enemy camioi be prevented ; but they (hould 
neither fee, hear, nor uiiderRand any bad omens 
Irom their own fide : if they ever fee too 
mueltj means, if poffible, Ihould be made ufe 
ot', to make them dillrufl: and forget thtir 
ou'ii light, a.nd fee only through the medium 
of their commanding officer’s words and in- 
clinations. Animation, like cleftricity, iscom- 
mtiiiicaied, is catcliiiig ; and the oliiccr v.iio 
IS .tititii.ircd himfelf, will infpire others. 

All hilloiy, particularl/ the ancienr, prefent". 
lumbers of c.x.imples of armies, of fm.ill |':u - 
lle^, extricating themftlves from li.i.tgcti'us 
Slid alariiiing iituatiot'is, through the exhorta- 
tion.', of their ehieis j and when any ch ei d'- 
reci‘> the method of ifcjpe, or 
to victory, by few worils j and withifiilt'^^.i 
lull, if luceHarv, lets the e\.uupie of a ttual ex**' 
eeiition , antues, and parts of armies, ingenv-i 
<al will cfc.tjie, and will conquer. If ioidiefsu 


A P P 

opinions are then to be chan^^d by words, or 
by appearances, and from fucli change of opi- 
nion, vidory will often enfue j hence to animate 
by Ibeech at particular tinicSitbecomes a matter 
of the utinou i|i^rtwce. 

ANNALS, .4 fpccies of military hiftor}', 
wherein events are related in the chronological 
order they hajipened. It differs from a jjerfect 
hiftory, : Ui^^ing only a mcer relation of what 
palTes tyfsi t as a journal is of what pafi'es 
every day. .vr 

•' ANN U NCI ADA, an order of military 
knighthood in Savoy, firft inllituted by Ama- 
deus I. in the year 14095 their collar was of 15 
links, hiterwoven one with another, and the 
motto F. E. li. 'T. lignifying fortiiudo ejus 
Jibodum tLtinil. Amadeus VIII. changed the 
image of St. Maurice, patron of Savoy, wdiicli 
hung at the collar, for that of the Virgin Mary i 
and inllcad of the motto above mentioned, 
fubllitutcil the words of the angel’s faluta- 
tion. 

ANOl .YMPIADES. Sec Olymimao. 

ANSPl'iSADK. See Lance Corporal. 

AN'l KMURALK, in the ancient military 
ai't, denotes much the fame with that the mo- 
derns call the outworks. 

AN'rKSl'ATURK, in ancient fortification, 
fignifies an intrcnclimcnt of palliliidcs or facks 
of carth,tPkhrown up in order to dilpute the re- 
mainder of a piece of ground. 

ANTHONY, or Kvi^hts of id. Ant bony ^ a 
military order inllituied by Albert, duke of 
Bavaria, Holland, and Zcland, when he de- 
figned ro make war .igainll: the 'Piirks in 138 2. 
'I'he kniglus wore a collar of gold made in the 
form of a hermit’s girdle, from which hung a 
liic'K like a crutch, with a little bell, as they ;ue 
reprtfented in St. Anthony’s pitiures. 

Ai'i’AHJsIl .L.I*'., arc thofc Hopes that lead 
to tlie platform of the ballion. See Forti- 

flC T'.ON. 

Asm'ari-ili.is, are cafy afeents leading to the 
wo-l .s, or platforms, of a fortification. 

A iVOlNTl'V, a foot foldicr, who, for his 
long fcrvicc and extraordinary bravery, receives 
( ay above the private fentinels, and expefts to 
be advanced, riiis is in France only. 

A’c^l-^OINTMJ'.NT, in a military fenfe, is 
the pay of the army ; likewife applied to war- 
like habiliments, accoutrements, &c. 

APPKOACIIFS. All theworks arc generally 
that are carried on towards a place 
j^tfieged ; fuch as the firft, fecond, and 
*^l ^ ^ ^^ ^allels. tin* trenches, cpaulcnjents with 
trenches, redouts, places of arms. 

Dips, 
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fap$, gallerics;^d lodgments. See tliefe words 
more particular%at the word Fortification. 

This is the mc^ difficult part of a ficgc, and 
wlicre niofl. lives Ire loft. The ground is dif- 
puted inch by inch, and neith^g^nednur main- 
tained without the lofs iaf mfeii. - It is of the 
utmoft importance to mahe ydiir approaches 
with great caution, and to them as much 
as poffible, that you may not away the 
lives of your foldicrs. The 'hpjilejged negle£): 
nothing to hinder the approa^iiS} the be- 
fiegers do ev^ry thing to carry fhem oh';' -said 
on this depends the taking or defence of the 
place. 

The trenches being carried to theif glacis* 
you attack and make yourfelf mailer of their 
covered-way, make a lodgement on the CDun- 
terlcarp, and a breach by the lap, or by mines 
■with fevcral chambers, which blow up their 
intrcnchments and fougades, orfmall mines, if 
they have any. 

You cover yourfelves with gabions, fafeines, 
/barrels, or lacks ; and if thclc are wanting, you 
link a trench. 

You open the counterfearp by faps to make 
yourfelf mailer of it ; but, before you open it, 
you mull mine the flanks that defend it. 'J'he 
bell attack of the place is the face of the ballion, 
when by ils regularity it permits a regular ap- 
proach and attacks according to art. If the 
place be irregular, you mull not obferve regu- 
lar approaches, but proceed according to the 
irregularity of it ; obferving to humour the 
ground, which permits you to attack it infuch 
a manner at one jjlace, as would be ufelefs or 
dangerous at another ; lb that the engineer who 
direds the attack ought cxadly to know the 
part he would attack, its proportions, its 
force, and I'olidity, in the moll geometrical 
manner. 

Approaches, in a more confined fenfe, 
fignify attacks. 

Counter Approaches, arc iuch trenches as 
are carried on by the bcfieged, againft thole of 
the bcficgers. 

APRON, in gimnervy a fquare plate of le.ad 
that covers the vent of a cannon, to keep the 
charge dry, and the vent clean and open. 

Their dimenfions are as follow, viz. for a 
42, 32, and a 24 pounder, 15 inches by 13 j 
for an 18, 12, and a 9 pounder, 12 inches % 
10 ; for a 6, 5^, 3, and 1 1 pounder, 10 inches 
fjy 8. They are tied fall by two ftriuga of', 
white marline, the length of which, ^ a 4^ to 
a 12 pounder inclufive, is 18 feet, 9i|‘feet each 
ftH'ag; for a 9 to 1} pounder, 12 fe^\6<feec 
ibreach. 


AQUEDUCT, a channel to convey water 
from one place to another. I’hc Konian;. l;.td 
aquedufts which extended loo nuU;;. That 
of Louis XIV. near Maiiitenon, which c.im Ics 
the river Bute to Verlaillcs, is 7000 toiics 
long, &c. 

ARAIGNEE, \n fortification. Sec Gai.llr'.'. 

ARCH, in military ardnutlurey is .a viuir 
or concave building, in form of a curve, 
erefted to fupport Ibme hea/y lliudurc, or 
palTage. 

Triumphal Arch, in military hiftervy is a 
ftatcly gate, generally of a femicircular foini, 
adorned with Iculpturc, infcriptions,&c.crcdcd 
in honour of thofe heroes wiio have Jcl'cri'cd .1 
triumph. 

ARCHERY, is the art of (liooting with a 
bow. Our ancellors were lamous for being the 
bell archers in Europe, and moll of our\ic- 
tories in France were the purchafe of t!ic long,- 
bow. Theftatutes made in 33 Hen. Vlll. re- 
lative to this exercife, arc worth penifal, and 
would aftbrd noble hints towards rendering our 
militia invincible. 

ARCHITECTURE, in a military jerfi, 
is the art of ereding all kinds of military edi- 
fices or buildings, whether for habit.irion or 
defence. 

Military ARcrriTECTuRi:, inflruds us in the 
method of fortifying citie.-., lea-ports, camps, 
building powder magazines, barracks, dc. 
Sec Fortification. 

Naval Architecture, is the art of building 
the hull, or body of the Ihip, dillind from 
her machineiy and furniture for failing ; and. 
may properly be comprehended in three prin- 
cip.Tl articles, i . To give the fliip fuch a figure, 
or outward form, as may be moll fuirable to 
the fervice for which Ihe is intended. 2. 'lb 
find the cxa£l lliape of the pieces of timber 
ncreflary to compofe fuch a fabric. 3. To 
make convenient apartments for the ai tiilery, 
ammunition, provifion.s and cargo ; K.gctlier. 
with Ibitablc accommodations for the olHccrti 
and men. 

ARCHITRAVE, the mallor beam, or chief 
Ibpporter, in any part of a fubterraneous foni- 
fication. 

AREA, the fuperficial content of any ram- 
part, or bther work of a fortification. 

ARM, in geograpiyy denotes a branch of 
the lea, or of a river. 

is alfo ufed figuratively to denote 

^wer. 

To Arm, to take arms, to be provided 
againft an enemy, or cafualty. 

AHMADA, a Spanilh term, ficjiiifying a 
XJ fleet 
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fleet of men of war, applied particularly to 
that great one fitted out by the Spaniards, with 
an intention to conquer this ifland in 1588. 

ARMADILLA, a Spanifli term, fignifying 
a finall fquadron. 

ARM AT UR A, in ancient military hiftory^ 
fignifies the fixed and eftabliflied military ex- 
iTcife of tlie Romans, nearly in the fenfe we 
life the word Exercife. 

ARMED, in a general fenfe, denotes fome- 
thing provided with, or carrying arms. 

yi?;/ A rmed body of men^ denotes a military 
detachment, provided with arms and ammuni- 
tion, ready for an engagement. 

Armed, in the fca language. A crofs-bar- 
fliot is faid to be armed, when fome rope-yarn, 
or the like, is rolled about the end of the iroft 
bar which runneth through the flior. 

Arml d//&/^, is a velfel taken into the govern- 
ment’s fervice, and equipped by them, in time 
of tvar, with artillery, ammunition, and war- 
like iriftruments : it is commanded by an officer 
who has the rank of mailer and commander in 
the navy, and upon the fame eftablifliment with 
(loops of war, having a lieutenant, mailer, 
purler, furgeon, &c. 

ARMIl.USTRIUM, in Roman antiquity^ a 
feall held among the Roman generals, in which 
they facrificed, armed, to the found of trum- 
pets, and other warlike inflruments. 

AKMISl'ICK, a temporary truce, or cefia- 
tion of arn^.s for a very lliort (pace of time only, 

ARMORY, a wiirehoufe of arms, or a place 
where the military habiliments are kept, to be 
ready rf)r nfe. 

ARMOUR, de notes all fuch habiliments as 
Icrve to defend tlie body from wounds, elpe- 
cially darts, a fword, a lance, &c. A complete 
fuitof armour formerly confifted of a helmet, a 
fhicld, a cuiralfe, a coat of mail, a gantlet, Hq. 
nowalmoll univerfally laid alide, 

ARMOUR- Bi^AREK, he that carries the 
armour of another. 

ARMOURElt, a peilbn who maizes or deals 
in armour, or arms j olfo a perfon wJio keeps 
them clean. 

ARMS, in general, all kinds, of weapons, 
v/hether iifcd for oifence or defence. In a ies>;.il 
lir nfe, ai;jr:S may extend to. any diiog tlvit a man 
wears for his own defence, or takes in his hand, 
ami life^J in ;uiger, to ftrike, throw at, or wound 
anod^er. 

Eclh of Arms, a kind of tents, in the fliape of 
a cene, w here the company’s arms arc lodged 
in the field.. They arc generally painted With 
the colour of the facing of the regiment, and 
the king’s arn\s in front. 

. JEap // Arms, a kind of combat,^ when an- 
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tiently one or more cavaliers undertook to de- 
fend a pafs againlt all attacks. 

Place of Arms. See Eortificatiok. 

Stand of Arms, a complete fet of arms for 
one foldier. 

Arms, in artillery^ are the two ends of an 
axletree. See Axletree, under the word 
CARRIAGE. 

i^irtf-ARMS, are great guns, firelocks, car- 
bines, guns and piltols ; or any other machine 
difeharged by inflamed powder. 

ARMY, a large number of foldicrs, con- 
fifting of artillery, foot, horfe, dragoons, and 
huffars or liglit-horfe, completely armed, and 
provided with engineers, a train of artillery, 
ammunition, provifions, commiflariate, forage. 
See. and under the command of one general, 
having lieutenant-generals, major-generals, 
brigadiers, colonels, lieutenant-colonels, ma- 
jors, captains, and fubalterns. An army is 
compofed of brigades, regiments, battalions, 
and fquadrons ; and is generally divided into 
three or more corps, and formed into three lines ; 
the firft of which is called the front-line, apart 
of which forms the van-guard ; the fccond, the 
main body j and the third, the rear-guard, or 
corps of referve. The centre of each line is 
generally pofleffed by the foot; the cavalry form 
the right and left wings of each line ; and fome- 
times a fquadron of horfe is polled in the inter- 
vals between the battalions. When an army is 
drawn up in order of battle, the horfe are fre- 
quently placed at five feet frewn each other, and 
the foot at three. In each line the battalions 
arc diftant from each otlier about 180 feet, 
which is nearly cciual to the extent of tiieir 
front ; and the fame holds good of the fqua- 
drons, which are about 300 feet difhint, the ex- 
tent of their own front. Thefc intervals are lef t 
for the fquadrons and battalions of the fecond 
line to range themfelves againft the intervals of 
the til'll, that both may more readily march 
thro’ thofe fpaces to the enemy. The front line is 
generally about 300 feet from the centre line;, 
and the centre line as much from the rear, or 
corps of referve ; that there may be fufficient 
room to rally when, tlie fquadrons or battalions 
are broken. 

/f ?mval or fca Army, is a number of (hips 
of war, equipped and manned with failors, 
mariners, and marines, under the command of 
an admiral, with the requifite inferior officers 
iWHkrhim. 

Flying Army, a ftroag body of horfe and 
foot, commanded for the moft part by a lieu-^ 
tenant-general, which is always in motion, 
both CO cover its own garrifons,^and to keep the 
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army in contimjal alarm. It is alfo uft d for the 
ground on whicli luch a body of men encamps. 
of an Army. See Wincjs. 

ARKliARS, in the armyt is the difference 
between the full pay and ^bfiftence of each 
oHic er, •which is always paid once a year by the 
a!>ent. See Pay. 

O 

ARROW. See FoRTtprcATioir. 

ARSENAL, in a large and well-fortificd 
tow'n, is a large and fpacious bi|Uding, in w hich 
are depotited all kinds of armsi'-and other war- 
like implements; fuch as cannon, mortars, 
howitzers, fmall arms, and every other kind of 
■warlike engines and inlfruinents of death, wiiich 
ihouid be kept clean, and in goodand fervicc- 
able repair, under the direiftion of a llore-kecper 
and art-fans. 

AR riCLES OF WAR, .are thofe known rules 
and regulations for the better government of 
the army in the kingdoms of (ireat-Btitain and 
Ireland, dominions beyond the feas, and fo- 
reign parts : they are in number ay, befides 
thoi'e for the adminilVration of juilice, which 
are 23, ami the additional articles for the entry 
of commiflions, effefts of the dead, artillery, 
and the American troops. 

ARTII.LERY, \n a general fenfe, fignifies 
all forts of great guns or cannon, mortars, 
howitzers, petards, and the like ■, together with 
all the apparatus and ftores thereto belonging, 
which arc not only taken into the field, but like- 
wife to fieges, and made ufc of both to attack 
and defend fortified places. See Ordnance. 

Artillery, in a fartkular fenfe^ lignifies 
the fcience of artillery or gunnery, which art in- 
cludes geometry, trigonometry', conic feAions, 
laws of motion, mechanics, and projeftiles. 

7 r«/« ^Artillery, an unlimited number 
of pieces of ordnance j fuch as 24 pounders, 
18 pounders, 12, 9, 6, and 3 pounders: mortars 
from 13 to 8 inches diameter; befides roy'als 
and cohorns ; liowii/.crs of every denomina- 
tion, mounted on their proper carriages and 
beds, &c. Befides, to the train belongs a fufn- 
cient quantity of horfes, fparc carriages, fpare 
mortar-beds, block-carriages, limbers, w'aggons 
for ammunition and ftores, fiiclls, roiiml and 
grape Ihot, bullets, powder, cartridges, portfires, 
intrcnching-tools, artificers tools, miners tools, 
gins, capftans, forges, fmall ftores, laboratory'- 
ftores, pontoons, pontoon-carriages, with their 
requifites ; tumbrels, aprons of lead, btulge- 
barrels, chevaux dc frize, pallifades, platforms, 
chandeliers, blinds, drag-ropes, Hints, harnefs, 
powder-meafures, fuze-engines, fuzes, tents, 
Ucc. The train of artillery is, or ftiould be, 
divided • into brigades, to which belong not 
only the officers of the rcgiij;)ients of artillery. 
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but even the eivil-lifi, fuch as comptroller"., 
comniirr.ulfs oi' Holes, clerks of li.,:-. s, 
fltcns of all deiiominatioii;., oacIiK'.cir , 
keepers, w.iggon- mafic! , .'Sci . '11,0 

increafe of artillery elec.’!'.’ liciiioaftrate;. tij 
great utility ; for in the y!..ir i^r-o, an army 
of 50,.:oT men hail C/aiy 40 piiets of cannon 
in the field ; and in t;.c year 1757, t!;e fiimc 
nuiv.ber of troops broMylit -no:) pieces uito the 
field, iiulu-ding inorta:' .u:.! howitzers. 

lin^a.k c/' A rtii.l.’.u V, ;: -n(.'aiiy eoi'niL of 
8 or 10 piece.; of r.iiuio.i, v.'i'Ii ail the ma- 
chinery, .’.nd officer.-, to cou.i^u.L them, and 
all the ap]ur.itu.s ilicreto bt-’o:'. ;j-r.g. 

Ar rt..i.£;iv-/^K-*, is thac. p.l.’c.’ appointed 
by the gener,xl of the army, to ir.c.imp the 
train of artillery, apparatus, ammunition, .i.s 
well as the b.Ut;ilions of the artillery, appointed 
for its fervice and defence, i'lie figtire of the 
park of artillery, is tliat of a paraileiogram, 
iinlcfs the fituation of the gromni renders ano- 
ther necefiary. 

The park of artilleiy is geiie'-ally placed in 
the centre of the fccond line of ineampment, 
and fometimes in the rear line, or corps of 
referve. In both places the mu'zzlos of tlie 
guns are in a line with the fronts of the fer- 
jeants tents of the regiments of artillery and 
infantry. Some generals cluife to place the 
park about 300 paces before the centre of the 
front line of the army. But let the fitiratioii 
be where it will, the manner of forming the 
park is almoft every where the faitic, except 
that fomc artilleiy officers differ in the dif- 
pofition of tlie carriages ; others again divide 
the equipage as well as the guns into brigades, 
placing the firft in the front line, the fecond in 
the next, and fo on. However, the beft, in 
my humble opinion, and the moft approved 
method, is to divide the whole into brigades, 
jdacing the guns of the firft to the right of 
the front line, and their ammunition behind 
them, in one or more lines ; and tlie dilfer- 
ent brigades to be all numbered, wltli every 
waggon thereto belonging. Example, lit 
brigade, front line. No. i, 2, &c. ill bri- 
gade, 2cl line. No. i, 2, &:e. 2d brig-ade, 
front line. No. 1, 2, ike. and fo of all the 
reft. This method will prevent confufion in 
forming and breaking up of the paik, as alfo 
on a march : befides, according to the num- 
bers, the ftores therein contained are known. 

Plate II. is the plan of fuch a jiark of ar- 
tillery, as is cuftomary in tlie PruHian army ; 
confining in 80 cannon, 20 mortars, 20 how- 
itzers, 20 pontoons, 3 forges, and 433 wag- 
gons, v/ith 2595 horfes, and 649 drivers, 
ranged as follows. 
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Firjl iir.e, io fix-povindcrs, 20 twelve pound- 
ers, 20 fix-poundcrs ; 6o in all. 

.Second line, i Ij^.irc carriages, iB waggons 
with balls and cartridges, 4 carriages, 32 wag- 
gons wirh balls, 4 carriages, 17 waggons with 
balls, 3 carriages ; 80 in all. 

FL-rd line, 5 Iparc carriages, 33 waggons 
with balls, 3 ditto with port-lircs and matches, 
.32 ditto with cartridges and grape-fliot, 6 
carriages ; in all 79. 

I'ourih line, 10 howitzers, 40 waggons with 
fliells, fuzes fixed, 20 mortars; in all 80. 

i'ijlb line, 4 carriages, 12 powder carts, 
2 waggons with howitzer grapc-lhot, 40 ditto 
with grenailes, 18 ditto with iiuilkct-balls ; 
in all 76. 

Sixib line. So w^agt^ons with mufket-car- 
truUrcS. 

^rz'cnth linCj v/;iri;}jons with intrenching 
tools, 20 jionroons with the rcquifitcs for 
forming l)rid|.M.s, 2 waggons with extraor- 
dinarics lor ditto, 10 ditto w'ith miifkct-car- 
tridges, 4 ditto with artificers tools, 3 forges, 
7 rparc wagrr^jnv, j Kach carriage 

takes up 6 t’eet, and they arc placed at the 
fimc dillance from each other in the lines, 
w'hirh makes room iiifncient for loading or 
unloading them. The lecond line is 90 feet 
behind tlie liril i all the reft arc 60 feet from 
eae!i other. 

Under the term Artillery -parky Is to be con- 
fidered the method ofincampment for the regi- 
ments of artillery, and every thing thereto be- 
longing, which is as follows, viz. 

IiKampmciii of a rej^iment of j\KT\LhiLK\ : they 
are always ineamped, half on the right, and 
Iialfon iJie left of the park. I'hc company 
of bombardiers (when formed into companies, 
whicli is in almoft every nation excepting 
FngJ.ind) always takes the right of the whole, 
and the lieutenant-colonels company the left; 
next to the bombardiers, the colonels, the ma- 
jors, &('. fo that the two yoiingefl are next but 
one to t!ie centre or park : the two companies 
next to the park, are the miners, on the j ight, 
and the ariificers on the left. See Plate 11. 

In the rear of, and 3() feet from the park, 
are incamped the c ivil liH, all in one line. 

The breadtii between the front tent-pole 
of one company, and that of another, called 
the flreets, are 36 feet each. i- jEt r 

From the front pole of officers tenf 
of the t]iTar:er-guai\l, or guard of the I 
army, to the centre of tlic bells of arms 
of ditto, is 

To the parade of the liuarter-guard 12 

To the lirfl line of the reginicncan 
parade | .*50 
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To the centre of the bells of 
Trom thence to the front- poles of' 
ferjeants tents 

i*'or pitching 12 tents of artillery, with' 
their proper intervals, at 9 feet each 
From the rear of companies tents, to 
tlie front of the fubalccrns tents 

Fronti the front of the fubaltcrns, to' 
that of the captains 
From the front of the captains, to that' 
of the field officers j 

From the front of the field officers, to 
that of the colonels 

From the front of the colonels, to that 1 
of the ftaft' officers 

From the front of the ftaff officers, to' 
the front row of batmans tents 

From thence to the liril row of pickets 
for horfes 

b’rom thence to the fecond row 
From thence to the fecond row ofl 
batmans tents j 

Fnmi thence to the front of the grand 1 
futtler’s tent J. 

From thence to the centre of the kit - 1 
chens J 

From thence to the front of petit-fut -1 
tier’s tents J 

From thence to the centre of the bcllsl 
of arms of the rear-guard j 


99 

12 

loS 

60 

72 

72 

36 

4S 

54 

6 

36 

6 


4a 


60 

45 

45 


Total depth 978 

The army-guard is in the front of the park , 
oppofite the alarin-gims, in a line with the 
artillery (juarter -guards that are placed on 
the right and. left of the artillery companies. 

'The bells of arms front the poles of fer- 
jear.ts tents. 

. 'I'he colours arc placed in the centre of the 
front line of guns, in the interval of the two 
alurm-guns, in a line with the bells of arms 
of tl’.e companies. 

'I’he lieutenant-colonels and majors rents 
fn)nL the centres of the fecond flreets from . 
the right and left of the regiment. 

'i'he colonel’s tent is in a line with the 
colours and guard of the army, facing the 
fame. 

TIiq Hair-officers front the centres of the, 
fccoiid Iheets, on the right and left .of the an- 
gles of iiie park. 

The batmans tents front towards their 
horfes. 

The rear-guard front outwards. The front- 
poles fee- in a line with the centre of their bells 
oi' arms, and each 1 8 feet diflant. The parade 

of 
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of the rear-gu 4 ^w 12 feet from the bells of without artillery; anti an army in the fields 
without, can never make head againft one 


arms. 


In the rear of the rear-guard, and 80 feet well provided with it. For thi'. icAfon it is. 


diftance from their parade, the artillery-horics 
and drivers tents are placed,, in two. or more 
lines, parallel with the line dffguns, extend- 
ing from the right and left of the whole. 

It fometimes happens that a very large train 
of ai'tillcry is in the field, with two or more 


regiments 


then the old ell t.'ikes the right of 


that at all times fovereigns hr.ve taken gicat 
care to provide proper olHct rs of learning and 
capacity to govern, repair and keep in order, 
this cflential part of military I'orce. 

The firength of a regiment of artillery de- 
pends upon the choice of llie [irince, iIk^ 
_ _ quantity of troops he maintain.s, and itw -e 

the park; the next oldeft the 'left, and the cfpecially on the fitnarion of tire covinirv, 
youngelt the centre : then the centre or grand number of fortifications, and fon-ign efiabllln - 
llreet is 63 feet broad, oppofite which the ments to be defended. It has ai'v.ays been a 
tent of the commanding-ofliccr is placed. In prevailing cullom, to regulate the corps of 
the centre of this ftreet, the colours arc placed artillery according to tlie iM cnch methed ; 
in a line with the bells of anus, and the ar- but, fince the famous pref. nt king of I’luHia 
tillery quarter-guard in the front of the colours, has fixed his regiments or artillery on (julie 
at the I'anie diftance as before mentioned. See another plan, we chule Iiere lirlt to expl.-.lr 
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Regiment of Artilccry. 'Ihc corps of. anil - 
lery, with all its dependencies, is, Uo it were, 
the general inftrument of the army, aiul with- 
out it nothing can be done. It is inipolliblc 
to attack forlilied places, or to defend them. 


our own method, and afteiwards tl’.at of the 
king of Pruflia, and to let t!»e ear.diil re/.der 
judge for himfelf, which method is the beft. 

Artillery, in the reign of ildward 


Mafter of Artillery, 
Lieutenant, 

Purveyor, 

Clerk, John Rogers, 


.Sir Philip Iloby, 

Sir Praiicis I-'leining, 
Anthony Anthonv, 

■jPec 


Yeoman, Thomas Sheventon . . . 

Mafter Gunner, Chriftian Gold, 

Gun-ftock Maker, Symond 'rurner, 

f.ri f John Owen, 

Oun-.ounders | 

Gun-fmith, John Anthony 
Artificer, or Engineer, John Pudney, 
Mailer Carpenter, JohnJohnfon, 

15 ^ c 

12 f J 8d 

80 r j 6d 
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109 Gunners, 
whereof 


a day each. 


year i 

548, 

conlifted 

in the 

nienr, 

viz. 
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0 

0 

0 

6 

0 

2 

6 

0 

0 

3 

12 

3 

4. 

0 

0 

3 

12 

J 

4 

0 

0 

6 

9 

2 

6 

0 

0 

4 

6 

I 

8 

0 

0 

3 

J 2 

3 

4 

0 

15 

0 

^7 3 

‘5 
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0 

» 

0 

146 

0 

0 

2 

0 

0 

7 JO 

0 

0 

0 

0 

3 

12 

3 

A. 


Total charges of the artillery for one year 


1547 9 - 


..Titthe 109 gunners above mentioned, are included fees to the following perfons, viz. 

{ Clerk, John Rogers, 

Mafter-gunner, 

Yeoman 

To John Owen, Gun-founder, 

So that only 105 eftedive gunners remain. 

The-, eftabliihment of artillery in the ceign of queen Elizabeth, cfpecially in tlie year 
*^97> is as follows, viz. 

Allowances to officers within one quarter, ending the laft of March, 1 597, viz. 

To Sir George Carew, knight, lieutenant of herMajefty’s ordnance, for hisl f . 
allowance one. quarter. - f ~ - J ^^iii 


> at 



a day. 
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To William Parkeringc, furveyor of her majefly’s ordnance, for ^ xviii 

quarter’s allowance ....... i 

To Stephen Riddkfden, clerk of her inajefty’s ordnance, for his like quar- 
tcr’s allowance, . . , . . . . . J 


To John Lee, keeper of her majefty's ftores, ditto . 

To George Hogge, and John Linewrayce, clerks of the deliveries, ditto 
To William Ciidncr, clerk to Sir George Carew, knight, ditto 

Clerks daily attending in the fuid office, for three months, viz. 


£. 

Richard Palfreyman, . . * . v 

Jiilward Parkcringe, . . . . v 

William Scott, ..... v 

Richard 1 laynes ..... v 

Thomas I ,emmon ..... v 

John Sijiiirc ...... v 

Richard Lentall, ..... v 



X 

xiii 

iiii 


XXXV 


XU 

xi iiii 
xi ii 


vxviii xvii vi 

That is 1 8 17 6 for one quarter’s falary. 

Thefc two laH; accounts are taken from a In 1628, and probably long before, the 
maiuifcript of the late Rev. William Goftling’s, artillery had I'undry privileges, from which 
ami very obligingly communicated to me by the reft of the army were exempt, viz. ofhav- 
capt. William Goftling, of the royal artillery. ing tlie firft rank and the beft quarters j nci- 
'Fhe eftablilhment of artillery in the reign thcr could any carriage or waggon prelume 
of James 1 . anti in the year 1618, is as follows, to march before theirs, except that belonging 
viz. to the treafurer. 


General of artillery. 
I.ieutenant of artillery. 
Comj)troller. 

Commiffiuy. 

Gentlemen 1 ^ 

Condudor, J 
jMiginecrs. 

Comptrollers of fortifications. 
JVIaftcr gunner. 

Gunners. 

Mafter fire-worker. 
Conduftors of fire-works. 
Battery-mafters. 

Petartlier. 

Mafter carpenter. , 

Carpenters. 


Waggon] 

Gabion S makers. 
Harnefs J 
Cooper, 
farriers. 

Surgeon. 

Surgeon’s mate. 
Captain of mint-is. 
Miners. 

Captain of pioneers. 
Pioneers. 

Trench 1 
Waggon > mafter. 
Carriage J 
Provolh 


In 1705, I find the firft mention is made 
of the royal regiment of artillciy, being before 
that time only called the train of artillery. It 
then conlifted only of 4 companies, under the 
command of general Borgard. From that period 
it has gradually increafed to 4 battalions, each 
battalion confiding of 10 companies, (2 of them 
invalids) commanded by a colonel comman- 
<!ant, a lieutenant-colonel and major, who have 
no companies. Fiach company in war time ge- 
nerally confifts of 100 men, commandcil by » 
captain, i captain lieutenant, i firft, and 3 fe- 
cond lieutenants. In time of peace the com- 
panies are reduced to 50 men each. 

When iM'ederick the fecond, king of Priiflia, 
came to the crown, lie found the army in a 
very good condition, excc})ting the corps of 
artillery and engineers, which confided chiefly 
in mechanicks and artifans, fcarccly looked 
on by the reft of the army and the officers 
without commiffions. llis majefty, know- 
ing how neceflary it was to have a good corps 
of artillery and engineers, and how impoflible 
this was without having officers learned in every 
branch of the military mathematics ; he imme- 
diately drauglitcd all the illiterate officers into 
t fefc garrifon regiments, fupplying their places 
sv^^^gentlemen of examined capacity 5 gave 
thim all commiffions, rank with the dicers 
of the guards, and an extraordinary pay. This 
niethoa of proceeding eftablifiicd the honour . 

and 
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and reputation^ that royal and noble corps, 
on a very refpc^ble footing} induced the 
nobility and men raiik (provided they had 
rapacity) to en^^e in tliofe corps fooncr 
than ellewhere ; which has brotra^t it to that 
lunimit of high renown, they atOus time enjoy. 

The Pruflian artillery conGfts in la batta- 
lions, 8 for the Held, and 4 fot* garrifon. Each 
battalion has la companies, namely, i com- 
pany of bombardiers, I of miners, 1 of arti- 
ticers, and 9^ of artillery. I'lie firft, or bom- 
bardier companies, arc compofed of 1 captain, 
2 lieutenants, j upper and 6 under fire-work- 
ers, 2 ferjeanls, 4 corporals, 2 dnimmers, and 
60 bombardiers. The miners have the fame 
commiflioned officers, with 3 ferjeants, 6 cor- 
porals, 2 drummers, 33 miners, and 33 Tap- 
pers. The artificers have the fame officers 
and non-coinmitfioned officers as the miners, 
with 30 artificers and 36 pontoneers. All 
the artillery companies have 3 commilfioned 
and 6 non -commilfioned officers, 2 drummers, 
and 60 artillerifts. The colonel, lieutenant- 
colonel, and major’s companies, have each a 
captain-lieutenant j and each battalion has fur- 
ther, i chaj)lain, 1 auditor, i adjutant, i 
quarter-mafier, i doftor, 3 furgeons, i fer- 
jeant-major, i drum-major, 6 mulicians, and 
1 provoft. 

Mflnh of the Artillerv. The marches of 
the artillery are, of all the operatiens of war, 
the nioft delicate j bccaufe they mull not only 
be direfted on the objeft you have in view, 
but according to the movements the enemy 
make. Armies generally march in 3 columns, 
the centre column of which is the artillery : 
ihould the army march in more columns, rhe 
artillery and heavy baggage marcli pcverilie- 
lefs in one or more of tltc centre columns ; 
the fituation of the enemy determines this. 
If they are far from the enemy, the baggage 
and ammunition go before or behind, or arc 
lent by a particular road ; an army in fuch a 
cafe cannot march in too many columns. But 
lltould the march be towards the enemy, the 
baggage muft abfolutely be all in the rear, 
and the whole artillery form the centre co- 
lumn, except fome brigades, one of which 
marches at the head of each column, with guns 
loaded and burning matches, preceded by a 
detachment for their fafety. 

Sttppofe tlie enemy’s army in a condition to 
march towsu-ds the heads of your cplumns ; 
the beft diljpofition for the march is ‘ Jn 3 co- 
lumns only i chat of the centre for the Cillery ; 
for it is then eafy to form them in order of 
battle. Hence it is equally commodious for 


each brigade of artillery to plant thcmfelves 
at the head of the troops, in the places markcil 
for them, in fuch a manner that the whole 
diipofition being underftood, and well ext- 
cuted, they may form quickly in order of battle 
in an open countr)', and in the prcfence of any 
enemy, without rifquing any furprize ; by 
which method the artillery will always be in a 
condition to aft as loon as the troops, pro- 
vided they march in brigades. 

Is your march through a country full of de- 
files, fome dragoons fhould march at t; e 
head of the columns, followed by a dciaJi- 
ment of grenadiers, and a brig.ide of artilk iy ; 
cannon being abfolutely nccefl'ary to oblluiit 
the enemy’s lorming into order o( battle. 

When you decamp in tiie face of the ene- 
my, you mull give moll attention to your 
rear-guard. On fuch occafions, all the bag- 
gage, ammunition, jiruvilioiis, and artilleiy, 
march before the troops ; your bell grenadier-, 
beft cavalry, fome good brigades of infantry, 
together with fome brigatles of arrillejy, fciin 
the rear-guard. Cannon is of infinite life for 
a rear-guard, w’hen obliged to pafs a tiefile, 
or a river j and Ihould be placed at the entry 
of fuch defile, on an eminence, if there is ont', 
or on any other place, from whence they can 
difeover the ground through which the enemy 
muft march to attack the rear-guard, 

A detachment of pioneers, with tools, mult 
always march at the head of the artillery, and 
of each column of equipage or baggage. 

If the enemy is encamped on the riglit Hanks 
of tlie march, the artillery, &c. Ihould march 
to the left of the troops, and vice verfa. Sliould 
the enemy apjiear in motion, the troops front 
that way, by wheeling to the right or left by 
diiifions; and the artillery, which march 
in a line with the columns, pafs tluough their 
intervals, and fohn at the head of the fronr 
line, which is formed of the colunn who 
flanked neareft the enemy, taking care at the 
fame time that the baggage be well covered 
during the aftion. 

Though wc have faid armies generally march 
in 3 columns, yet where the country will 
allow it, it is belter to march in a greater 
number j and let that number be what it will, 
the artillery muft form the centre columns. 

ZJfie of march of the Artii.lerv. i . A guard 
of the army } its ftrength depends on tlie com- 
mander in chief. 

2. The companies of mineis (excepting x 
detachment from each, difperfed in various 
places, to mend the nsads) with tumbrels of 
tools, drawn by 2 horfes, affifted by pioneers. 

7. 'I'htf 
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3. The brigades of artillery’s front gtiard, 
with four light 6 pounders loaded, and iiutclies 
burning. 

4. ihe kettle-drums by 4 horfes, and a 
ti'.'iiu eterr. on Iiorfe back. 

5. i he Hag .gun, drawn by 1 2 horfes, and ten 
12 pounders more, by 4 horfes each. 

h. Tv.t fuv waggons with llores for the faid 
guns, a’u! i fpare one, by 4 horfes each. 

7. All the pontoons, with the waggons 
f ’ ereto helon.ging. 

i'. I'.iglit 9 poiniders, by 3 horfes each. 

9. Ini'. en waggons with llores for faid 
f; n-, by holies eaeh, and 2 i'pare ones. 

i .. (dns and capllans, with their proper 
•• •.lr■.'1'.en, 3 waggons, v/ith a horics each. 

T I . A forp,e on 4 wheels, and i waggon, 4 
'1 s each.. 


j '1 welve heavy 24 pounders, by 16 horfes 


’3- 
•and 2 
14. 
. mend 


’5- 

16. 

and 2 

'7- 

18. 

19. 
and 2 

20. 

21. 
and 2 


Sixteen waggons with flores for ditto, 
fpare ones, by 4 horfes each. 

A waggon with tools, and pioneers to 
t he roatls. 

Nine light 24 pounders, by 8 horfes each. 
'I welve waggons .with llores for ditto, 
I'pare ones, by 4 horfes each. 

a ioigi and Tapo-, p 4U„,facacl. 
Nine 24 pounders, by oj 
'I'welvc waggons with llores for ditto,i 
fpare ones. 

Twelve i 2 potindcrs, by 8 horfes each. 
Sixteen waggons with llores for ditto, 
fpare ones. 

Sixteen 5.8 inch mortars, by 2 Iiorfes 


each. 

23. Twenty- five waggons with llores for 
ditto, and 2 I’pare ones. 

24. d’en 8 inch mortars, by 4 horfes each. 

25. 'I'wenty waggons with Horcs for ditto, 
and 2 Ijiare ones. 

26. Six lo-inch howitzers, by 6 horfes each. 

27. I'wenty waggons with ftores for dittt), 
and 2 I'pare ones. 

28. A waggon with fools, and men to mend 
the roads. 

29. A forge and waggon, by 4 horfes each. 

30. Ten 8-inch mortars, by 4 horfes each. 

3 1 . 'I'wenty waggons with ftores fpr ditto, 
and a fpare one. 

32. Sixteen 1 2-inch mortars, by 8 horfes each. 

33. Thirty waggons with ftores for ditto, 
and 2 fpare ones. 

34. Eight 18 -inch ftonc mortars, by 10 
horfes eacli. 

35. Sixteen waggons with ftores for ditto, 
.and a Ipare one. 


36. Fight 9-pounders, by j-horfes each. 

37. Sixteen waggons, wij|th ftores for ditto, 
and a fj)'are one. 

38. 'I'wenty 6-pounders, Jjy 2 horfes each. 

39. Twenty waggons, wit!i llores for ditto, 

and a fpare one , 

40. Two fling- v/aggons, and 2 truck-car- 
riages, 4 horfes each. 

41. Twenty 3-poun,ler3, by one horfc each. 

.1 2. 'fen waggons, v/ith llores for ditto, and 

a Ip'arc one. 

4'?. ;\ waggon, with tools. See. 

4 1-. A forge and waggon, by 4 horfes each. 

45. J’ welve 2 and i -pounders, by i horfo 
eacli. 

46. Six waggons, with llores for ditto. 

47. Sixteen 6 -pounders, by 2 horfes each. 

48. 'I'en w.iggons, with llores for ditto. 

49. Twenty I'pare carriages, for various 
calibres. 

50. Eighteen ditto. 

51. Fifty I'pare limbers. 

52. 'I'eii 18-pounders, by 6 horfes cacli. 

53. Twenty waggons, with llores for ditto, 
anti 2 fpare ones. 

54. Twenty waggons, with ammunition and 
Holes. 

55. Two 1 2-poundcrs, by 4 liorfes each. 

56. Four waggons, with litres for ditto. 

57. Fifty waggons, with llores. 

58. A waggon, with tools, and men to mend 
the roads. 

59. A forge and waggon, by 4 horfes each. 

60. A himdicd waggons, with llores, and 4 
fpare ones. 

61. Four 2 and i -pounders, by i horfe 
each. 

62. A hundred waggons, with llores, and 3 
fpare ones. 

63. 'I'wo hundred waggons, and 2 fpare 
ones. 

64. Two hundred and fourteen waggons be» 
longing to the artillery baggage j fome with 4,, 
3, and 2 horfes each. 

65. 'Flic artillery rear-guard. 

66. The rear-guard from the army. 

OJficers of Artillery. The commander in 

chief of the artillery is one of the moll la- 
borious employments, both in war and peace, 
requiring the greatell ability, application, and 
experience, 'fhe officers in general Ihould 
be great mathematicians and engineers, to 
aft the powers of artillery, the attack 
and defeticc of fortified places i together witli 
every Atng belonging to that veiy important 
corps. 
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ArtillerIt Compat^t a band of infantiy, any part of the front attack. Sometimes two 
confiding of 600 uien, making part of the attacks are carried on at the lame time, between 
militia, or city guard of London. •whichacommunicacionmullbcmade.SeevSi.uov. 

ASCENT. See Gunnery. , Falfe Attaci ;s, are never carried on with 

ASSAULT, a furious effort to carry a that vigour .and brilkni'is that tlte others are 
fortified poll, camp, or fortrefs, where the the deligii of them being to favour ti\e true 
aflailants do not fereen thcmfelvcs by any attack, by amufing the enemy, obliging the e;ar 
works. While an alfault during a fiege con- rifon to a greater fluty in dividing their foue., 
tinues, the batteries ccafe, for fear of killing that the true attack may be more liiccefsful. 
their own men. Anaflault is fometimes made by Regular Attack, is that which is carried on in 
the regiments that guard the trenches of a ficgc, form, according .o the rules of art. See Sir.c.i-, 
fuftained by detachments from tlie army. To Attack. front or f.ank, in foitiiicaric.n, 

Assaui.t, is toactack anypoll,&c. is meant to attack the falient angle, or both 
To repulfc an Assault, to caufe the ailailants fides of the bailiun ■, but when meant to attack 
to retreat, to bear them back. a body of men, is a phrafe well known. 

To carry by Assault, to gain a poll by AV ANT-FOSSE. See For i ii-ieATio\'. 

ftorm, &CC, AVENUE, in fortification, i.s any kind of 

iVSSI’.MBI -E'F, the fccond beating of a drum opening or inlet into a fort, bjllion,orout-\voi 1 .. 
before a*^ march ; at which the army ihike AUGERS. See Minmno. 

their tents, roll them up, and Hand to arms. AUGMENT, or ylugmeniutien, in a mili- 

SccUrum. tary fenfe, inijilics advancement of polls, aug- 

AS'I'RAOAL. See Canvov. mentation of troops, &c. 

A’rTACK, a general aflault, oronfet, that is f of a carriage, 

given to gain a pod, or break a body of troops. Maar. 

Ai rACK of a ftege^ is a furious airault nude AXLE-TREE bolts, 
by tlu: befiegers by means of trenches, galle- Jhoojjs. 

l ies, laps, bi caclies, or mines, fife, byllorming Ldays. 

B 

B ACUI..E, in forllficalioriy implies a kind played on with the fingers: the fird is the louded 
of port-eullis or gate, made like a pit- and mod car-piercing of all mufic, is tlie gc- 
fall, with a counterpoil'e, and fupported by inline highland pipe, and fuited well the war- 
tv/o llmng pieces of timber. It is ufually like genius of that people, rouzed their courage 
placed laefore the corps de garde, not tar from to battle, alarmed them wlien fecure, and coi • 
the great gate of the place. leered them when featrered ; I'olaceil them in 

BAGCtAIjK, in niiUtary affairs, fignifies their long and painful marches, air.l in times 
the clothes, tents, utenlils of divers forts, and of jicace kept up the memory of rlie gallantry 
provifions, fiic. belonging to an army. of their anccllors, by tunes compofed after 

Ba(;gac:e-/^'i?^«'(p;7j. Sec Waggons. lignal viclories. 

B 'XCiONKF. See Bayonet. BA(jS, in militar}' employments, are ufed on 

BAG FI PE, the name of a well-kncnvii war- many occafions ; as, 
like indrumenr, of the wind kind, greatly ufed a'.?7.v/-B.-\gs, generally 16 incites diameter, 
by the Scotch regiments, and fometimes by the and jo Itigh, filled with earth or fand to repair 
Irifli. Bagpipes are fuppofed to be introduced breacites, and the embrafures of batteries, 
by the Danes ; but I am of opinion they are wlicn damaged by the enemies fire, or by tlie 
much older, as there is in Rome a molt beau- blall of the guns. Sometimes they arc made 
tiful bafs-relievo, a Grecian fculpture of the lels, and placed three to;.;ether, upon the 
highell antiijuity, of a bag-piper playing on pa".i[)er.s, for the men to fire through, 
his inflrument exadlly like a modern high- Kartb-^AC.s, containing about a cubical 
lander. 'I'hc Greeks had their AffxavX*):, or in- foot of earth, ufed to raife a parapet in hallo, 
llruinent compofed of a and /'/i;:c77-ffy>yA7«. or repair one that is beaten down. They are 
The Romans, in all probability, borrowed it only tiled when the ground is rocky, and not 
•from them, who Hill ufe it under the names of affording earth to carry on the approaches. 

■piva iiniX cornu-mufa. The Bagpipe has been a BALL, in the iniiitnry art, comprehends 
lavourite inllrument of the Scots, and has two all forts of balls and bullets for lire-anns, from 
varieties : the one with long pipes, andibuncled the cannon to the pillol. 
with the mouth j the other with ffiort pipes, Gtffww-B alls are of iron •, inulkcr and 

D pillol- 
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piftol-balls are of lead. Cannon-balls arc 
always dillinguilbcd by their rerpcctivc calibres, 
thus, 


A 4^1 

“24 

lb" 

« 2 


r 6,684 inches 
6,105 . 

S»547 

5,040 


j-pound l)all, the diameter 
of which is 

■->775 
2,4^3 

tj U>9'^3 


“Jof which there are various 
f fort«?, and for various pur- 
pofes. Their comjxjfition is mealed powder 2, 
falcpetre i j, fiilpluir 1, rolin 1, turj^entiiie 2;. 
Sometimes they are made of an iron Ihell, 
fometimes a Hone, liLled and covered with vii- 
rioiis coats of the above compofition, ’till of a 
proper fr/e i letting the Kill coat be of grained 
poutier. lint the bell fort, in my opinion, is 
to take thi( k brown paper, and make a fliell 
the fize of the mortar, and fill it with a com- 
pofition of an equal quantity of fulphiir, pitch, 
rofin, and mealed powder j which being well 
mixed, and put in warm, will give a clear fire, 
and burn a eonfiderable time. 

When they are intended to fet fire to maga- 
zines, buildings, &c. the conqK)fition mull be 
mealed powder 10, laltperre 2, fulphur 4, and 
rofin I ; or rather mealed powder 48, laltpctre 
fulphur ]6, rolin 4, fteel or iron filings 2, 
iir-iree faw-duil boiled in faltpetre ley 2, 
birch-wood charcoal i, well rammed into a 
Ihell for that puipofe, having various holes 
filled with fmall barrels, loaded with inufl^eL- 
balls ; and lallly the whole emergeil in incited 
[liti li, rofin anti turpentine od. 

are prepxircd as iibove, with 
this diifeience, of 5 to j of pitch, rt)lin and 
law-du!l. I'his compofition is pur iiuo fl'it lis 
niafle for that jnirpofe, having 4 hf)lej to let 
out tlie fmoke : rh.ey aie thrown out of mortars, 
anti co-n^iiiue to fmoke from 25 to -50 mijuiies. 

^7/;//.'-l^^L:.s arc prepaietl by a compcciltion 
of n’leali'ti |:o A'Jcr, rofin, fnltpetre, pitch, ful- 
pliur, r: ipe.I hoo'c.s aiul aifes l! 0 (‘lV», burnt in the 
fire, alu fj-iitl?,, feraphim-gum or ferula, and 
bug or llinking herbs, made up into Ixilis, as 
mentioned at Balls, agreeable to l!w fi/e 

of the mortar yon intend to throw them out of. 

Balls. 1 am nor jure v;hcthcr ever 
tlicy have been uiVd in luirope , but tlie In- 
dians and Africans have always been veiy in- 
genious at poifoning feveral ibits of wailike 
llorts and iiilbuijienis. Their compofition is 


mealed powder 4, pitch 6, rofiirj, fulphur 5^ 
alia-foetida 8, extract of toads poifon 1 2, other 
poifonous llibllanccs 12, made into balls as 
above directed. 

Red-hot Balls arc fired out of mortars^ 
howitzers, or cannon, life which you will, the 
ball muft be made red-Jiot, which is done upon 
a large coal fire in a ftpiare hole made in the 
ground, 6 feet every way, and 4 or 5 feet 
deep. Some make the fire under an iron grate, 
on which the fliell or ball is laid i but the befl 
way is to put the ball into the middle of a clear 
burning fire, ami when red-hot, all the fiery 
particles mull be fwept oft'. Whatever you 
ufe to throw the red-hot ball out of, mult be 
elevated according to the dillance you intend 
it fliall range, and the charge of jxiwdei- put 
into a flannel cartridge, and a good wad upon 
that ; then a piece of wood of the exact dia- 
meter of the piece, and about 3? inches thick, 
to prevent the ball from fetting lire to tlie 
powder ; then place the ball on the edge of the 
mortar, &c. with an inllrumcnt for that pur- 
pofe, and let it roll of itfelf againfi: the wood, 
and inllantly fire it off. Should there be a 
ditch or parallel before fuch a battery, with 
foldiers, the w'ood mull not be ufed, as the blalt 
of powder will break it to pieces, and its own 
elaflicity prevent it from flying far; it would 
in that cale either kill or wound your own peo- 
ple. For this deficiency the wad mull be 
double. 

C/&^//«-Balls are two balls linked together 
by- a chain of 8 or to inclics long, and I have 
even feen fome with a cliam of j or 4 feet 
long; tliey are ufed to deilroy the paliJadoes, 
wooden bridges, and chevaux-de-fnezes of a 
foriilicarion. "i lioy arc alio very delli UL^livc 
to the rigj^jing of a fliip. 

Balls a’x* liy lonie called balls of two 
headis ; tiiey are fometimes made of two half- 
balls joined together by a bar of iron from 8 
to inciies long ; they are Ibmetimes made of 
t\vo entire balls : they are for tlie lan\c pur- 
pofe as the before- mentioned. 

y 7 / 7 foor-]i:\i i.s atc made in the fame way as 
the light-balls, and filled with the fame com- 
pofition, only with tliis addition, rliat thel'earc 
made wirli an iron bar cf ■) of the ball’s dia- 
meter in length, and 3 or indies fquare. One 
half is fixed within the ball, and the other ha4f 
remains witliout ; the end of the out half is 
made with a grapple-hoc:k. Very ufijf'ul to fet 
fire to wooden bridges, or any thing made of 
wood, or even the rigging of Ihips, &c. for 
the pile end being the licavicll, flies foremoft, 
and wherever it touches, fallcns,,and lets all on 
fire about it; • 
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. Mejfage-l£kl^h%* See Shells. 

• BALLIUM, in anewH iuUittiry hijicn. Ih 
towns the appellation of ballium was given 
to a work fenced with pallifadcs, and Ibinc- 
tinies mai’onry, covering the fubiirbs ; btit in 
callles it was the f])ace immediately within tlie 
outer wall. 

BAN, a fort of proclamation made at the 
head of a body of tr.jops, or in the il veral 
cjiiarters or caiitonmeius of an army, by found 
of trumpet, or beat of drum j either for ob- 
ferving of martial dilciplinc, or fn' declaring a 
new^ officer, or punilhing a foldier, or the like. 
At prefent fueh kind of proclamations are given 
out in the wrlrreii onleis of tlie day. 

BAN 1 X)J iKlsRS, in ancicni miliury lijlory. 
:\ large leatlicrn belt worn <;ver tlu* right Jlioui- 
der, and lianging under the left arm, to carry 
lome kijul of warlike wea[)oii. 

B.WiOoi.Li.us, are little wooden cafes co- 
vered wirli learher, ol which every mulkctcer 
ufed to wear i 2 hanging on a llioulder-bclt ; 
eai'li of them contained the charge of powaier 
for a nuiiker. '1‘liey are novv' no more in nil.*, 
but arc Hill to be fecn in the fmall-arniory in 
the Tower. 

BANDROI.l.S, See Camp Colours. 

BANDS, properly bodies of foot, though 
almoll out of date. 

'■ 7 ’;\;/;;r./-liANos. In Kngland the niilitia are 
gent rally fo called. 

Bam) of Pcnfioners^ a company of gentle- 
men lb called, who attend the King’s perfon 
tipon alHblcmn occafions. They are 120 in 
number, and receive a yearly allowance of lool. 

Bano is alfo the tlenomination of a military 
order in Spain, inftitiited by Al])honfus XK 
kir.g of Caftile, for the younger fons of the 
nobility, who, before their admillion, miift 
I'erve 10 years, at lead, either in tiie army or at 
war ; and are bound to take up arms in defence 
of the Catholic faith, againit the infidels. 

BAN QU hf I TK. .See Fo r t i r i e at ion. 

BANNERS, the ordnance- Hag fixed on the 
fore })art of the drum-major’s kcttlc-urum 
carriage of tlu* royal artillciy- 

BARBACAN, or PjarhiaiUy a watch-tower, 
for the pi]rj)ofe of deferying an enemy at a 
great difianee : it alfo implies an outer de- 
fence, or fort of ancient fortibcatic^n to a city 
or calHe, uled eipceialiy as a fence to the city, 
or walls ; alfo an aperture made in the walls of 
a fortrels to fire through upon the enemy. It is 
fometimes ufed to denote a fort at the entrance 
of a bridge, or the outlet of a city, having a 
double wall with towers. 

BARBICANAGK, money given to the 
maintenance of a Barbican. 

BARBE. Sec Barbet. 
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BxARBE’FS,' arc peafants^ fubi'. vl 
of Sardinia, who abandon rheirdiwt r’ , v i 
the enemy has taken pfiHeliion ot tiicjii 'I 
king forms them ir.ro bodies, \\;io d iend r 
Alps, being part of Ifo domir.ioiv,. 

Bar S ee B \'r i ci: v. 

B.ARM, or Berm, Sec j : • i c \ nos 

BARS are of fuiidrv fort., a. 

Crofs 1 


See 'TvMr.Rii. 
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BARR;\Ci\S, or Biif i.c-<Sy are p!a"e> er ’..' ed 
fiji* both Oiliiers and meii to lodge ie. ; the\ a. * 
built different ways, aceiad’ng to tiuirdii'^c 
rent fitiiations. \Vhen there is fuliicier.r roop, 
to make a large fcpiare, fuiToundi a with luiildi 
ings, they are very conveificnt, bee lufe r.'ir 
Ibldiers are eafily confined lo ti eir ([ larter. , 
and the rooms being coinigiioiis, ciders .nr 
executed with privacy and expedition i and the 
foldiers have not the lead connexion w itli tiir. 
inhabitants of the place, which prevents (luai - 
rels and riots. The bairacks at Woolwich are 
j 6 feet fquare, and 3 beds in each room to 
hold 6 foldiers only> which is not funiciciit. 
They would be much better if they wire 
feet long, and 18 broad, and hold 4 beiis. 
They are ibmetimes built 1 or 3 rtorie.s high. 

BARRICADE, To barricade is to forrifv 


with trees, or branches of trees, rut down lor 
that purpofc, the bniihy ends tow'aids ihr 
enemy. Carts, waggons, icc. are fomeiimes 
made ufc of for the fame purpofc, vi/.. to keep 
back both horfe and foot for fome time. 

BARRb.LS, in military affairs, arc of vai ions 
kinds. 

/»v-Barrkls are of differenr Ibmc 

are mounted on wheels, filled with lomjjoi'ition 
and intermixed wuth loaded giviKules, and rlie 
outfide full of Jharj) fpikes : I’oine are placed 
under ground, whicli have r!u* effect of final I 
mines : they arc ui'ed to roll liown a bieach, to 

prevent the enemy’s entrance. Conij'/oiiriou, 

corned pow'der 30 lb. Swedifn pitcli 12, J'ah- 
petre 6, and tallow 3. 

‘Ti/^WnvVjtj-BARRHi.s are fi>r tlie fame pur- 
pofe, filled with various kinds of eombuitibks, 
intermixed with fmall fliells, grenades, and other 
fireworks. Not ufed nov;. 

Po'u.^der-BARRELs are about 16 inches dia- 
meter, and 30 or 32 inches long, holding loj 
pounds of powder. 

Bud^e-BARRELHy hold from 40 to fio pounds 
of powder ; at one end is fixed a Icatiiei bag 
D 2 'VI'S 
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with brafs nails : they are uftd in aflual feiTicc 
on the batteries, to keep the powder frt)m 
firing by accident, for loading the guns and 
mortars. 

BARRIER, in fortification^ a kind of fence 
coinfKjfcd of (lakes, and tranfiinis, as over- 
tiiwart nirter.s, ererted to defend the entrance of 
a palKige, retrenchnicnt, or the like. In* the 
inidtile of the banier is a inovra.blc bar of 
wood, which is opened and Ihut at pleafurc. 
It alfo iinj)lies a gate made (^f wooden bars, 
about 5 feet long, perpentlicular to the horizon, 
and kept logetlier by two long bars gt)ing 
acrofs, and another eroding diagonally : they 
are tiled to (loj) the cut made through the 
elidanade before tiiegateof a town. 

B t R R I K a - V G'lvns^ i n military hiftory. are 
Mcnln, Dendermond, Ypres, Tournay, Mons, 
Namur, and Mallricht. 'riicfe towns are gar- 
rifoned half by Id't neh or Imperial, and half 
by Dutch troops. 

BASK, cu’ Rafis y in fortification^ the ex^ 
terior part or (itle of a polygon, or that ima- 
ginary line which is drawn from the flanked 
angle of a ballion to the angle oppofite to it. 

Basi- figniHes alfo the level line on which any 
v/ork (lands that is even with the ground, or 
otlier work on which it is erefted. Hence the 
bale of a j^arapet is the rampart. 

Basi:, an ancient word for the fmallefl can- 
non. See Cannon. 

Bask-/^/;/^^. Sec Cannon. 

BASILISK, an ancient name given to a 
4S pounder. See Cannon. 

BASIS, the lame as Base. 

BASKEVrS, in fuilitary affairs^ arc Ample 
bafKecs, frequently ufed in lieges. They are 
filled v;itli earth, and placed on the parapet of 
t!\e trench, or any other part. Hiey are ge- 
nerally about a foot and a half in diameter at 
tSie to}^ and eight inches at the bottom, and a 
foot and a half in height ; fo that, being placed 
on t!ie parapet, a kind of cmbrafiires arc formed 
at the bottom, through which the Ibldiers lire, 
without being expofed to tlic Ihot of the 
enemy. 

BAS riON. See Fortification, 

B A 'r A R D A U, in fortification^ is a 
rr.aliive perpendicular pile of mafonry, whofc 
length is equal to the breadth of the ditch, 
inundation, or any part of a fortification 
wheie tlsc water cannot be kept in with- 
out the railing of thefe forts of v;(jrks, which 
are described cither on tlic capitals prolonged 
of t!ie baiiions or iialf-moons, or upon their 
faces. Ill thicknefs it is from 15 to 18 feet, that 
it may be able to wirhlhind the violence of the 


enemy’s batterie.s. Its height’ depends upon - 
the depth of the ditch, and upon the height 
of the water that is ncccflary to be kept up for 
an inundation ; but the top of the building 
muft always be under the cover of the para- 
pet of the covert-way, fo as not to be cxpoled 
to the enemy’s vic\v. In the middle of its 
length is raifed a iiKiflive cylindrical turret, 
wJiofe I'.eight exceeds the batardeau 6 feet. 

Knights of the BA'EI I, an luigliJh military 
order of uncertain original. Soiue writers lay 
it was inllitutcd in the Saxon times ; fome 
will have it to have been founded by Richard 11 . 
and others by Henry IV. nor is the occafion 
that gave rife to their order better known. 
Some lay it arofe from the cull^m which for- 
merly prevailed of bathing, before they reeeivetl 
the golden fpurs. Others fay that Henry IV'. 
being in tlie bath, was told by a Knight, that 
two widows were come to demand jullice ot 
him ; when leaping out of the bath, he crieiK 
‘‘ It was liir. duty to prefer the doing of jullice 

to his fubjetls to the pleafures of tlie batli 
and in memory of diis tranla^lion the Knights 
of the Bath were created. Camden however 
infills, that this wms only the relloration of the 
order, which w^as in that prince’s reign almolt 
abolilh'.vl : But however that be, the onierwas 
revived under George I. by a folemn ereaticii 
of a confidcrable number of Knights. I'liey 
wear a red ribbon, and their motto is, 7iv < 
juncia in unoy alk.ding to the three cartiiiial vir- 
tues w'hich every Knight ought to poiTels. 

SATMKN arc lervaiUs liired in war time to 
rake care of the horfes beloiUTing to tlie train 
of artillery, bakery, bagjw^c, 6:c. d'licy gene- 
rally wear the king’s livery during their fci vicc: 

BAd' TALIA, in a.:!i/£.:y affairs^ implies an 
army or confiderable detachment of troop'S 
drawn up in order of ba'.rie, or in any other 
proj)er form to attack tiie enemy. See Bat -’t-k. 

BxV'E'r ALIOX, or R(i:::!liony an undctci- 
mined body of iiilantry in regard to number., 
generally from joo to 800 men. In our foot 
guard.s, the firll regiment coniiils of batiali - 
ons, and tiie fecond and thiid ol 2 each. 'Ehe 
royal regiment (jf artillery confuls of 4 barta- 
lion.s. Sometimes regiments confi'l of but i 
battalion j buc if incvre numerous, aie divided 
into fevcral battalions, acc<;rcling to their 
ftrength ; fo that every one may tome within 
the numbers mentioned. A battalion in one 
of our marching regiments confifls ol* 60 j 
men, officers anti non-commiinoned inc iuded. 
When there are com[)anics of feveral regimenti 
in a garri Ton to foim a battalion, th.ofc of the 
ekieft regiment poll themfelves on the right, 
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rfiofc of the fecond on the left, and fo on until 
the youiigell fall into the centre. The officers 
take their polls before their companies, from 
the right and left, according to feniority. 
Iviich battalion is divided into 4 divifions, and 
eac h divifion forms 2 platoons. 'I'he companies 
of grenadiers being unequal in all ban.' lions, 
their poll Ihou’d be regiilatecl by the coinmancl- 
in'j; officer. See Ucoimknt. 

^^I'riiin^iihu' Ijaitaj.ion, in o.ncicut nulilary 
a body of troops ranged in tlic form 
of a triangle, in which tlic ranks exceed each 
oilier by an ecpial iiumber of men ; if the fiill 
rank confilh of one ninn only, and the difi'e- 
rence- between rhe n-nks is only on(‘, then its 
form is that of an equilateral triangle ; and 
wlien the diiierencc between the ranks is more 
than one, its form may tlien be an ifofceles, or 
fcaleiie triangle, 'rhis method is now laid 
afide. 

13 A'r'rKRING, in military ajffairs^ implies 
the firing vdtli heavy artillery on fomc fortifi- 
cation or flrong poll: poflelled by an enemy, in 
order to demolilh t!ie works. 

K A rr KU I N ci - Pieces arc large pieces of cannon, 
though they row never exceed a 24 pounder, 
ufed in battering a fortified tow^n or poll. 

Battv: K ino a train of artillery ufed 
folely for l)eficging a llrong place, inclufiveof 
nioi tars and hov;;c'/ers : all luavy 24, 18, and 
12 pounders, come under this denomination; 
as likewiiC the. 10 and 8-inch mortars and 
hov/itzers. 

13 A'rTJJtiNG-/^rr;/ 7 . See th.c article R am. 

BAl I'ERY, in viiiiitAry cjj'airs^ implies any 
place where cannon or mortars are mount- 
ed, either to attack the forces of th:-‘ enemy, 
or batter a fortification : hence barreries have 
various names, agreeable to t!ie piirjajles they 
are licfigned for. 

C'«;;-BATTrRv^. is a defence in.ide of earth 
faced with green fods or falcines, and Some- 
times made of gabions filled v.itli earih: it 
coiifills of a hy^eajl worky ptir^pe! ^ or epcidtmtni^ 
of 18 or 20 feet thick at top, and of 22 or 24 
at the foundation ; of a ditch i 2 feet b*oad at 
the bottom, and 18 at the cop, and 7 leet deep. 
They mull be 7 jl: feet high. The embrafures 
arc 2 feet wide within, and 9 without, doping 
a little downwards, to deprefs the metal on 
occafion. The diflancc from the centre oi’one 
embrafure to that of the other is 1 S leer ; that 
is, the guns are placed at 18 feet diftance from 
each other ; confeqiicntly the (cjj* that 

part of foHcl earth between die embrafures^ arc 
16 feet within^ and 7 without. ^er,ijuillicres 
(or part of the parapet which covers the car- 


riage of the gun) are generally made feet 
high from the platform to the opening of the 
embrafures ; though this height ouglit to be 
regulated according to the femi-diameter of the 
wheels of the carnage, or the nature of tin* 
gun. The platforms are a kind of wooden flc'ors, 
made to prevent the cannon from linking i uo 
the ground, and to render the working of the 
guns more eafy ; and are, llricLly fpeaking, a 
part of the battery. 'I'hey aie compofed of 5 
(leepers, or jollls of wood, laid lengthways, the 
whole lengrli of the intended platl'onn ; ainl to 
keep them iirm in their places, Ibikes muil he. 
driven into rhe grotiinl on each fuie : tlu i'c 
llecpcrs arc then covered with found thick 
planks, laid jiarallcl to the ['arapet ; and at the 
lower end of the platfonii, next to the parapet, 
a piece of timber 6 iiiclies Iquarc, calletl a 
hurtery is placed, to prevent the wheels from- 
damaging the parapet, l^ladorms are gciierally 
made 18 feet long, 15 feet broad behind, and 
9 before, with a Hope of about 9 or io inches to 
prevent the guns from recoiling too much, and 
for bringing them more eaiily forward when 
loaded, 'i'he dimenfions of the })hufonns, llcep- 
crs,planks,hurtcrs, and nails, ought to be regu - 
lated according to the nature of the pieces that 
are to be mounted. Sec Plate 111 . tig. 1. 

'I'hc powder magazines to ferve the batteries 
ought to be at a convenient dilhince from the 
fame, as alfo from each other ; the large one, 
atleaft 55 feet in the rear of the battery, and 
the iin.'ill ones about aq. Sometimes the large 
magazines are made either to the riglit or left 
of the batter)', in order to deceive the enemy ; 
to be 5 feet u.nder ground ; rhe fides and roof 
to be well fccured with boartis, and covered 
wirli earth, clay, or fomething ot a fiinilar fub- 
llance, to prevent t!ie powder from being fired : 
they arc guarc'.-rd by ceiitinels, f»oitl in hand, 
'l lic balls arc piled in readinefs befide the mer- 
lins, between the cmbraliires. 

'I'iie officers of the artillery ought always to 
eoi'llriict their own batteries and platforms, and 
nor rhe engineers, ns is pradifed in I'.ngland ; 
for ctTtainly none can be I'o good judges of 
thole things as the artillcr) oliict.rs, \shofe daily 
pradiee it is ; confequently tlicy aic the pro- 
perefl people to direct the fituation and making 
of batteries on all occafions. 

\TTER Y . Thefe kinds of batteries 
differ from gun-batteries, only in having no 
embrafui es. They confill in a paiapet of i 
or 20 feet thick, yf high in front, and 6 in tlie 
rear ; of a berm or feet broad, according 
to the qualify of the earth ; ot a ditrh 24 feet 
bread at the top, and ao at the boctom. Hie 
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bctls mull be 9 (Vet lon;^, 6 broad, 8 from 
each otlier, and 5 feet from the parai^'t : they 
are not to be llo])in{j; like the {^un-platforms, 
but exactly hori/ontal. 'I'lie infidcs of thcle 
batteries are fometimes funk 2 or 3 feet into 
the {ground, by which they are imich fooner 
made than ihofe of cannon. 'I'he powder maga- 
zines and piles of ihells are ])laceil as is menti- 
oned in theart. CiuN-u ATTi.u V. SeePl.IILlig. 2 . 

R/rocir/ -BxwiAKYy fo called by its inventor 
M. Vauban, and Hril iifed at the fiege of Actli 
in 1697, Tt is a method of firing with a very 
fmall quantity of powder, and a little eleva- 
tion, fo as jull to (ire over the })arapet i and 
tlien the Ibot will roll along the oppofite ram- 
part, difriiounting the cannon, and driving or 
dellroying the troops. At a fiege they are ge- 
nerally ])laced at about 300 feet before the firfl: 
parallel, perpendicular to the faces produced, 
which thev are to enfilade. Ricochet praftice 
is not conlincil to cannon alone i fmall mortars 
and howitzers may eflecHually be iifetl for the 
fame pur])orc. Thvy are of fingular life in the 
il.iy of battle, to eiifibulc the enemy’s ranks; 
Ic.rwiu-n tiu y jH'rceive the fhells rolling and 
bouncing abf'Ht with their fiizes burning, ex- 
pecting iiu'in to b/Uifl every moment, the 
braved among them v. ill hardly have courage 
tv \sair their apju'oatli and the fatal event. 

I: -iizuiiiil B \r 1 lrii:s are fiieh as have only 
a parapet and tliLca ; the platform being only 
the liufaeccjf tlu' horizon nukle level. 

Drci ch v\' ij\'j ii/Rics are fiieh as ari‘ 

funk upon the {pacis, v/ith a delign to make 
an .Kiedible lner-c!i in the faces or falieiit 
angles of the bailion and ravelin. 

Cvojs- Ua'i Ti/aiLs are iiieh as play athwart each 
oth.er againlt the fame objedt, forming an an- 
gle rl 1 e re ; w h e nee g r ea t e i- il e ( I r 11 cli on fol 1 o ws , be - 
eauU: what one Ihotfhakes, the otherbeats down. 

or Hattcrus en KihcypCy 
iii(* 'lofc which play on any woik obliquclv', 
loaki ig- an obtule angle witli the line of range, 
ftrlking llie objedl. 


EnJilading-YikTTT.Kw.^ are tliofe that fwcep 
or fcour the whole length of a ftrait line, or 
the face or flank of any work. 

Sweeping-'^ a t t e r i e s . See - 

TERTI-S. 

TERTES arc ftich as flank each 
other at the falient and ren trail t angles of a 
fortification. 

D/wZ-Batti-ries arc chofe fitiiated oppofite 
the place intended to be battered, fo that tlic 
balls Itrikc the works nearly at right angles. 

R cverfe-Mx r T E R 1 E s are t !i o fc w h i c ! i play o n tlic 
rear of tin* troops appointed 10 delViil the place. 

( Ucvii //Vi; - B A r r i- r t e s a rc I'l 1 c h who fe iho t 
flrike the objedl: at an angle of about 2o‘^, ai tcr 
which the ball glances from the object, and re- 
coils to fome adjactnt parts. 

I T \ R 1 1 : s, 1 when feveral giii.s fire 

6>/;re;v?i/c-BATTi:RiES, J on the fame object at 
the fame time. When 10 p-uns are fired at 

_ V.J 

once, their efrecl will be much greater than 
when fired feparately. 

AV/z/.v-Ba’i* n-KiEs are thofe whofe platfonvs 
are funk beneath the level of the lield, t!ie 
grouni! ferving for the parapet; and in it tlic 
cmlM'ahires are made. This often happens in 
moitar, but kddom in gun-batteries. Bat- 
TEh'v fometimes fignifies the guns thcmfelves 
placed in a battery. 

li \ rri'.UY-r/rif/h are thofe planks or boards 
iifed in making platforms. 

B \ FTER v-AV\r.r are J'qiiare chefls or boxes, 
filled with earth or dung ; tiled in making bat- 
teries, where gabions ana earth are in)t to be 
had. d'hey muil not be too large, but of a 
fize iliat is governable. 

Batter v-A'V.v/j are w'ooden pins made of 
the tougheft wootl, with which the planks that 
cover the pl.ufonns are nailed. Iron nails 
might llrike iire againfl the iron-work of tlic 
wlu els, in recoiling, iv-c. and be dangerous. 

/fi//(/>/F-BA'i 'jT:Rirs,^ are batteries made of 
-Batter I Es, J thofe machines, wduae 
lod-:) ::rc icarce, and the earth very looie or laiulv. 


i\.'m 6 ir nf to'is^ puk.ls^ and plo,i\s for n:irrui^ H \ i ' . k.i h 2 to 20 pieces pf cannon^ in one /ii^ht% 
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BATTERY-Jl 4 ^^r, whofe duty formerly it was 
to raife the batteries. This office is now iiip- 
prclTed in England. 

BATTERXNC-/*/fr«,'l are thofe guns made ulc 

BATTERiNO- 7 rrt/«, J of at a liege to make 
breaches in the works. It is judged by all 
nations that no Icfs than 24 or 18 poundeis arc 
proper fc*- that ufc. Formerly much larger 
calibres were ufed, but, as they were I'o 
long and heavy, became very troublel'ome to 
trani'poil and manage i are now entirciy re- 
jetied. 

IIATTF’.URS d' Efirndc. Sec Seorrs. 

BATTLF’., implies an action, where the 
forces of two armies are engaged ; aiui Is 
of t\/o kinds, \r,')ieral and parErnhir ■, general 
whcjc the whole army is e!igage<l, and pani- 
eiiiar where only a part is in action ; but as tliey 
only diller in numbers, the metliods arc nearly 
alike. 

'11 le molt remarkable on luiglilh record 
are the 

1016. Battle of Aflidown, between Canute and 
l^dmund. 

1066. Battle ofllaftings, where king Harold 
was llain. 

CBovincs, 25 J<ily. 

V Lincoln, ly May. 
iLewis, 14 May. 

' K.vclham, 4 Aug. 

June.. 
19 July. 


1214. 
1217. 
i 264. 
J265. 

Ll.'H- 


I 

r iBannockburn, 15 

\ /Haldon-Hill, 15 

) (^Crefiy, 26 Aug. 


Battle of Duiham, when David, king 
of Scots, w.as taken prifotier, 17 Od. 
1356. Battle of Poidiers, when the king of 
F' ranee and his fon were taken pri- 
foner.;, i 9 Si pt. 

1388. Battle of Otterburn, between i lotlpur 
and earl Douglas, 31 July. 

1403. 'I ('Hirewlbury, i 2 July. 

1415. Agineourt, 25 Od. 

1421. BeaugtS 3 iVpril. 

1423. Crevant, June. 

1424. I'erneuil, 27 Aug. 

1429. ijcj rings, 12 F'eb. 

1455. Alban’s, 22 May. 

1450 Bloreheatli, '23' .Sept. 

1460. V Battle of •< Northampton, 10 July. 

Wakefield, 24 Dec. 

1461. Touton, 29 March. 

1464* Hexham, 15 May. 

•469. Banbury^ 26 July. 

1470 ' Stamford, March. 

H 7 ** Barnet, 14 April. 

Tewkelbury, 4 May. 

^48 5 - J jBofworth,. 22 Aug. 


* 4 ^ 7 ' 

1497. 

i 5 ‘J- 

1542. 

«S47- 

'557- 

1642. 

1643. 


1644. 

1641. 

1650. 

11)51. 

1679. 

1690. 

1691 . 
1662. 
1 704. 
1706. 

1708. 

1709. 

1715. 

« 743 - 

1744. 

» 745 - 

1746. 

17+7- 

1756. 

» 757 - 


t 7 s 3 . 


* 759 - 


B A 1 ’ 

1 B.itticof , 

J fBl.acklicath, 22 June. 

Battle of i’louden, 9 Sept, when James 
IV’. king of Scots, WU.S killed. 

'Solway, 24 Nov. 

Pinkey, 10 Sept. 

St. Quintin, 10 Aug. 
lulgehill, 24 Od. 
Shatton, 1 6 May. 
L.anfdown, 5 July. 
Round away do wn, 1 3 Jul y 
Newbury, 20 Sept. 
Marlloii-moor, 2 July. 
Nafeby, June. 

Dunbar, 3 Sept. 
Worrellcr, 3 Sept. 
Bothwel 1 - bridge, 2 2 Ju ne 
Boyne, i July. 
Aughrim, 22 July. 
Stciiikirk. 

Blenheim, 13 Aug. 
Ramillie.s,onWhitfuii'Jay 
Oudenard, 30 June. 
Wyncndale, 28 Sept. 
Malplaquet, 1 1 Sept. 
Blaregmes, 14 Sept. 
Dumblain, 12 Nov. 
Dcttingen, 26 June. 
F'ontenoy, 30 Apr. 

^Battle of 

Cullodcn, 16 April. 
Laflcld, 20 July. 
Lobofitz, I Od. 
Rolbach, 5 Ni)v. 
Reiclienberg, 21 April. 
GrosJcgerndorff',3oAug, 
Brellau, 22 Nov. 

L.ifla, 5 Dec. 
Haftenbcck, 26 July. 

^ Kolin, 13 June, 
j Prague, 6 May, 
Sanderfliaufen, 23 July, 
Crcvclr, 23 June. 

Meer, 5 Aug. 
ZorndorfF, 25 Aug. 
Sanderlhagen, 10 Od. 
Munden, 1 1 Od. 

I luchkerken, 1 4 Od. 
Cunnerfdorf, 12 Aug. 
Bergen, 13 April. 
Zullichau, 23 July. 
Coefeld, 1 Aug. 

Minden, 1 Aug. 


I Torgau, 8 Sept. 
IPretlch, 25 Od. 


irs‘ 7 . 
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' 759 - 

1760, 


f ;6 t. 




'I'hvvv 


r Abraham, i3 Scpt. 
MoXvii, 20 and 21 Nov. 
Coidorir, 20 bVb. 
(^icbcc, 28 April. 

( iralx-nllcyn, 4 JiiiK* 
Corbacli, 24 June. 
KnifvlorlF, 9 July. 
Warburg, ji July. 
Stivhlfn, 2 Aug. 

I .cignitz, 1 5 Aug. 
rorgau, 2 Nov. 
l .angcnfalrzt', T5 rVb. 
Grunbcrg, 21 March. 
Vellingliaufcn, 16 July. 
Kirkdcnckcrn, 15 July, 
irinbcck, 24 Aug. 
DobcJn, 12 May. 
Wilhchnflalil, 2^1 June. 
Fulda, 2j July. 
Frictlbcrg, jO Aug. 
Frcybcrg, 10 and a^Ocr. 
13 unkcr\s-JrHl, 17 Jtinc. 
I.') no atflion in v/ar more brilliant tlnui 


> Battle of ^ 


that of battles. Their fuccefs fometimcs de- 
cides tlie fare of kingdoms. It is by this action 
a general acquires his refuitation. It is in bat- 
tle that hfs valour, his force of genius, and his 
])rudencc, ap[)ear in their full extent i and 
where elpecially he has occafion for that lirni- 
nefb of mind, without which the moll able 
general will hardly fucceed. 

have ever been the lad refource of 
good generals. A fituatioa where chance and 
accident often ‘baffle and overcome the mod 
prudential and moll able arrangements, and 
where fiiperiority in numbers by no means 
■enfures fuccefs, is llich as is never entered 
into without a clear nccelTity for fo doing. The 
fighting a battle only becaulc the enemy is near, 
or from having no other formed plan of olfencc, 
is a direful way of making war. Darius lod 
his crown and life by it : king 1 laroKl, of 
Kngland, did the fame; and hVancis 1. at 
Pavia, lod the battle and liis liberty. King 
John, of France, fought the battle of Foi^llers, 
th()ugh ruin attended his enemy il’ he had not 
fmiglit. 


The true fituation for giving battle is when 
an army’s fituation cannot be worfc, if de- 
feated, riian if it does not fight at all ; ami 
when the advantage may be great, and the lofs 
littU*. Such was the duke of Cumberland’s 
at Uadenbeck, in 1757, and prince Ferdi- 
nand’s at Vellingiiaufen, in 1761. The rea- 
fons and fitiiatiohs for living battle arc fo nu- 
nu rolls, that to treat of them all wtHild fill a 
i-egt; volume : I will therefore content myfclf 


A T 

with thoibllowing. There may be exigencies 
of date that require its army to attack the 
enemy at all events. Such were the caufes of 
the battle of Blenheim, in 1704, of ZorndorfF, 
in 1758, of Ciinnerfdorff, in 1759, and of 
Rolbach, in 1757. To raife a fiege, to defend 
or cover a country. An army is alfo obliged to 
engage when (but up in a pod. An army may 
give battle lo efteftuatc its junclion with 
another army, ivc. 

'I'he prcjiaiMtions for battle admit of infinite 
variety. By a knowledge ol* the detail of bat- 
tles, the precept wull aci ompar.y the example. 
'Phe main gcneial nrcfjarations au, to profit by 
any advantajje of ground ; rliat ilie tadic.il 
form (d the army be in fomc nuafure adapted 
to it; and that fiicv I’orm I?c, if pofiibic, a 
fi*rin taeticaliy belter than rl:c cr.cniy’b; and, 
in lorming the army, to h.ave a nv)'l' careful 
attention to uuiltiply rc louiccq fo tliattbar fate 
oj tliO army mr.v nor or one or two cffori:*; 
to give any prr' iciilar j ; j l oJ the aimy, vvlu/fc 
qiiality is iii|;c!ior to ii;ch part in the ciiemy’s 
aimy, a polition tl.at enfures action; and, 
finally, to liavc a rear by nature, or if polfible, 
by art, tapable of checking the enemy m cale 
of defeat. 

I'hc dif})ofirions of battles admit likewife of 
an infinite variety of calcs ; for even the dif- 
ference of ground wdiich hajqiens at almod 
every dep, gives occafion to change tlie dil‘- 
pvilition or plan ; anti a general’s experience 
will teach him to profit by this, and take the 
advantage the grouiifl offers him. It is an 
iiidant, a coiip-d\rily whicli decides this : for 
it is to l)e leared the enemy may deprive 
you of thofe advantages, or turn them to liis 
own profit ; and for that reafon this admits of 
no precife rule, the whole depending on the 
time and the occafion. 

With regard to battles there arc three tilings 
to be ronlidered ; what precedes, what ao 
C()mj)anies, and what follows tlie action. As 
to what precedes the action, you flionld 
unite all your force, examine the advantage 
of the ground, the wind, and the fun, (things 
not to be neglected) and cluife, if poflible, a 
field of battle proi)ortioned to the numtacr of 
your troops. 

You mud pod the dilfercnt kinds of troops 
advantageoudy for each : they mud be ft) dil- 
pofed as to be able to return often to the 
charge ; for he who can charge often with frefh 
troops, is commonly viftorious. Your wings 
mud be covered fo as not to be furroimded, 
and you mud obferve, that your troops can aflld 
each other without any confufion, the intervals 

being 
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being proportioned to the battalions and fqua- 
drons. 

Great care mufl be taken about the regiila- 
tlon of the artillery, which fliould be difpofed 
fo as to be able to aft in every place to the 
greateft advantage ; for nothing is more cer- 
tain than that, if the artillery be well com- 
ii'.anded, properly dillributcd, and manfully 
ferved, it will greatly contribute to gaining 
the battle ; being looked upon as the general 
inllrument of tlie army, and the mt>'l ell'en- 
tial part of military force. 'Die artillery mull: 
be well fupplied with ammunition, and each 
J'oldicr have a fuflicient number of car- 
tridges. 'I'lic baggage, provifions, and ireafure 
of the army, lliould, on the day of battle, be 
lent to a place of fafety. 

In battle, where tltc attacks are, there is 
alfo th.e pi incipal defence. If an army attacks, 
it forms at pleafure; it makes its points at will : 
if it defends, it will be fometimes dilhcult to 
penetrate into tlie deligns of the enemy, but 
when once I'ound, Juccour liicceeds to the dif- 
covery. Ground ami numbers miilV ever lc.ad 
in the arrangement of battles; imprelllon and 
i;efource will ever bid fairell for winning them. 

BATTi.u-//nv?v, 1 the method and order of 

Line, of B vrri h, f arranging the troops in or- 
der or line ofbat'-lej the form of drawing up 
tlie army for an (iigagemcnt. 'I'liis method 
generally confilks of three lines, viz. the front 
line, the rear line, and the refeive. 

Tile fecond line Ihould be about 300 paces 
behind the firlt, and the referve at about 5 or 
600 paces behind the fecond. The artillery is 
likewife divided along the front of the fiiil line, 
riie front line fliould be llronger than the 
rear line, that its fhock may be more violent, 
and that, by having a greater front, it may more 
eaflly dole on the enemy’s flanks. If the fiiil 
line has the advantage, it Ihould continue 


to ad, and attack t!ic enemy’s fecend line, 
terrined by the defeat of their firir. The ar- 
tillery mull ahvay'o accompany the lino of bat- 
tle in the order it was at firll diirri'onted, if 
the ground jiermit it ; and the red of the army 
fliouhl follow tlie motions of the fird line, when 
it continues to march on after its fii d fuccefs. 

Battl2-^-/v, an ofi'enfivc weapon, foniierly 
much ufed by the Danes, and other northern 
infantry. It was a kind of halbert, and did 
great execution whci widdetl b.y a ifroiig arm. 

ikStw-BATTLE. See Bat 

BAVINS, in military affiiirs, impiies fmall 
faggots, made of brulh-wood, of a confiderable: 
length, n!) part of the brulh being taken oil'. 
See Faso; N r. s. 

BAYONT'-T, a kind or flaorthoBow dagger, 
made with a hollow handle, and a ihouldcr, to 
fix on the muzzle of a firelock or mufleet, fo 
that neither the charging nor firing is prevented 
by it.s being fixed on the piece ; ami is of in- 
finite fervice .againd the horfe. At fuft r! '' 
b.ayoiict avas ferewed into the muzzle cf 1.. 
barrel, confequently could not be iifed dti; ! ’ 
the fire. It is faid to have been invented liy t''e 
people of Malacca, and fird made ul’e cn'' (.:i 
quitting tlie pikes. 

BF.AT, nxa. miiitiny fenfe., fignijics to gf:! 
the day', to win the battle, iN:.c . 

7 f ii E AT <? parley. Sec C 1 1 a M a d ;; . 

To Beat a drum. See Dr u nt . 

BE1>S, in the milit.iry language, aic rf va- 
rious forts, viz. 

.'\/or/(jr-BEDs ferve for the fame piirpole 
as a carriage doe.s to a cannon : th.ey are 
made of Iblid timber, conliding generally 
of z pieces fudened together with drong iron 
bolts and bars, 'fheir frzes are according 
to the kind of mortar they carry, and their 
v;irious dimenlions are fpecified in liie follow- 
ing table. See Plate IV, 


Bore 

L,ow’cr bed 


{ length 
bread til 
height 

( length 
bre.adth 
height 

Breadth of q\iarter round 

■ of tlic ogee and fillet 

Length of the cavity - - 

I'runnion-hole from fore end 

Diameter? u 1 

Depth 1 trunnion-holes 


N. B. Thefe arc the dimenlions of the pre- 
fent land mortals. The column at top con- 
tains the diameter of each mortar, cxprefled in 
inches > the other columns are likewife inches 



10 

8 

‘ 

4.6 

S4. 

f>6. 

50* 

• • 

* 

Jd* 

.10. 

• • 

•« 

• 

* 3 - 

1 u. 

9 - 



».?• 

65. 

49 - 

d '-5 

•28.5 


25- 

19. 

1 6- 

> 4 - 

‘.i- 

1 2. 

1 1 . 

lO. 

9 - 

d* 

^•5 

2-5 



4 - 

3-5 

et 



20, 

16. 

12. 

8. 

5-7 

d>- 

20. 

‘ 5-5 

» 3 -d 

1 1.7 

7.2 

6.4 

5-4 

d -4 

2.4 

7 * ' 

6. 

5 - 

. 3 -’- 

e% ■» 

• - 


and decimals. The diftance of tlic trunn 'a:!- 
holes is meafured /rom the quarter round, u 
not from die end of the bed. Vid. pki '-.- 1 • 

E ■ 
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Names and number of iron-work in a 13, 10, and 
i-inch morlar-bed. 


Cap-U]uarcs - - 2 

l*.yc-bolts - - 2 

Joint-bolts - - 2 

Undi'r and up- 1 
por bed-bolts J ' ^ 
Dowel-bars ~ - 4 

Kings v/itli bolts - 4 
Kcvcri'e-bars - - 2 


F.nd riveting-plates 2 
Middle jilate - - i 

Riveting-bolts - - 6 
Square riveting -7 ^ ^ 
plates j 

Travelling-bolts - 6 
Keys, chains and 7 
ilaples S 


Names and number of iron work in a royal and 
(ochorn mortar-bed. V^id. plate IV. fig. i and 2. 
Cap-l'qiuires - - 2 1 land les with ftarts 2 

b,ye- bolts - - 2 Square riveting-l 

Joint-bolts - - 2 plates J ^ 

Riveting-bolt J Keys, chains and) ^ 

and ring j Itajiles J 

7 are carriages for a royal 
fWw«-Bm)S, J mortar, whole diameter is 
5.8 inches ; and a coehorn mortar, whofe ilia- 
metcr is 4.6 inches, as mentioned in the pre- 
ceding table. 'I'liofe beds are made of one 
folid block only. Plate IV. 

Sca-Mcrlcir-^ie.\'>^, are likewife made of folid 
timber, like the former, but differ in their 
form, having a hole in the centre to receive 
tlie pintle or llrong iron bolt, about which the 
bed turns. Sea-mortars are mounted on thefe 
beds, on board of the bomb-ketches. See 
Plate V. 


'Dhnenftons of the prefent Sea- Mortar-beds. 


Diamclcr of the bore - 

I. ength 1 r - - 

IJre.idih of the bed - 

Hciglit J t - - 

rintic-holc fprin the fore end 
l)i::inttcr of the pinilc-ho c 
'rruiiiiionb from the f re erd 

i of ilie trunnion-holes 
Depth S 

D i.oneter ) circular bed 

Height 1 

J)i.Liiicc to the bed-bciriCr 
Dcjnli of the cavity 

II. s opening above 
bed bcih'.cr length 
l.ength below 

It’ height 
Itf. brcad’.h 




G 1 

10 



S r * 

17 - 

I27. 

•J 3 - 

39 - 

3 ^- 

6. 5! 

6.,- 

46- ; 


10. ; 

8. 

.s. ■ 

V 

a- 9 - 

> 9 * 

n . 1 

( i . ' 

' 5 - 1 

10. 

‘i- ! 

1 

30 - 1 

2 1, 

S 3 - i 

( 4 - j 

2 ( J . 1 

2. il 

16. 1,7. 

14. !|2. 


N. B. Thefe beds are placed upon very llrong 
timber fraiius, fixed into the bomb-ketch, in 
which the pintle is fixed, fo as the bed may 
turn about it, to fire any way. The fore jjirt 
of thefe beds is an arc ol a circle ilfl'cnbed 
from the fame centre as the pintle-hole. The 
plans, elevations, and lections, Ihew in a dillaiit 
manner the Icvcral parts of thefe beds. See 
i-Ue V. 


Names and quantity of iron-work in fea- 
mortar -beds. 


Cap-fquares - - 2 
Kyc-bolts - - 6 

Looj)-bolts - - 4 

Traverling-bolts - 4 
Mkldle-jdate - - 1 

Riveting plates - 
Riveting-bolts - 6 
Square riveting- 7 
plates for ditto J‘ ‘ 


Crofs bed-bolts - 7 
Down bed -bolts 15 
Bed bolffer-plates 2 
Ke)'s, chains, and 1 , 
Ilaples \ ® 

N.iils to the bed- 1 
bollier bed J ^ 
Bed-bolffer rings 
and loops 


»S/oc/-Bf.d, is a piece of wood on which the 
breech of a gun rells up(;n a truck-carriage, 
with another piece fixed to it at die Iiind end» 
that rells upon die body of the hind axle-tree ; 
and die fore part is fupported by an iron bolt. 
Sec Carkiaok. 

Bi.\y-Bolts. 'I 

Bo/jltTS. >Sce Carriaces anti Beds. 

Stool l^i\)-Bolts.\ 

BKL'.'I'IjFS, in a military fnfey are large 
wooden hammers for driving down palifades, 
and for other ufes, ike. 

B 1 *’L 1 .S of /Inns. See Arms. 

BELTS, in a military fenfe, are of fcveral 
forts ; as 

A’-kW-Belts, a well-known machine, in which, 
the fword hangs. 

Shouldcr-Tiu.TSy a broad leather belt, which 
goes over the ffioulder, anil to wliich the poucli 
fixed. They fliould be made of ftout finooth 
bulF, about 3 inches broad, with two buckles 
to fix the pouch to the belt. See Pouch. 

BERM, in fortijiiaticn, is a little fp.ice or 
path, of about 4, 6, or 8 feet broad, according 
to the height and breadth of rlic works, be- 
tween the ditch and the jiarapet, when made of 
tuif, to previiit the earth from rolling into the 
ditch J and lerves I-kewiie to pals and repifs. 

BLSIEGEliS, the army tii.it lays ficgc to a 
fortified place. 

Bl'’.SIi.',(jl‘',D, the garrifon that defends the 
place againlt the army tliat lays fiege to it. 
.See Si liOi;. 

BILl .b’/r, a well-known ticket for qu.artei- 
ing fol diets. 

Bili.ktin'g, in the army, implies the quar- 
tering foldiers in the houles of any town 6r 
village ; which billet intitles each foldier, by 
aft of jiarliament, to candles, vinegar, fait, 
and either fmall-bccr or cyder, not exceeding 
5 [lints for each man jier day, gratit ; with the 
iil'c of fire, and the neceflary urenfils fyr drelT- 
ing and eating their meat : but, provided the 
landlord agrees to board them, they arc to pay 
as follows : 


Each 
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Each ofllcer of horfc, under the degree of a 
captain, per diem, cls. 

Each officer of dr.igoonr., under the degree 
of a captain, i s 6d. 

Each officer of fool, under the degree of a 
captain, is. and with a horfe, 6d. more. 

Each light-horfeman or dragoon, with 
horfe, 1 s. 

h'aeh foot foldier, 4d. 

BIOV^AC, in miliiary nffnirs, fignifies a 
guanl at night, performed by the whole army, 
which either at a liege, or encamped before an 
enemy, turn out of tliiir tents under arms, 
and cojitinue fo all night, to prevent a furprife. 
^Yhen tioops arc very much liarralfed, or the 
dread of the eneiny is not great, the two front 
ranks only remain under arms, whillb the rear 
ranks reft by their arms on the ground ; and lb 
altcrnaiely 

Bl.AS I', and BL.AS'l'IN(j. See Min es anil 
Min'ino. 

BLINDS, in rn'il'ilary ojfairs, arc wooden 
frames, compofed of 4 pieces, either flat or 
round, two of which are 6 feet long, and the 
others '] or 4 feet, which ferve as fpars to fallen 
the two firll together : the longell arc pointed 
at both ends, and the tivo others are fallened 
towards the extremities of the former, at about 
to or 1 2 inches from their points, the whole 
forming a reftangular parallelogram, the long 
fides of which projccl beyond the other 
about to or 12 inches. Their ufe is to fix 
them either upright, or in a vertical pofition, 
againfl: the fides of the trenches or laps, to 
fullain the earth. 'I'lieir points at the bottom 
ferve to fix them in tlie earth, and thole at top 
to hold the Calcines that arc placed upon them, 
fo that the lap or trench is formed into a kind 
of covered gallery, to fecure the troops from 
Hones and grenades. 

The terhi lUind isallb ufed to exjirefs a kind 
of hurdle, made of the branches of trees, be- 
hind which the foldiers, miners, or labourers, 
may carry on their work without being feen. 
Sec I I11RD1.E. 

Blinds, are fomerimes only canvas ftretched 
to take away the fight of the enemy. Some- 
times they are planks let up, for which fee 
Mantlet. Sometimes tliey are made of a 
kind of coarfe balket-work. See (jabions. 
.Sometimes of barrels, or lacks filled with 
earth. In Ihorr, they fignify any thing that 
covers the labourers from the enemy. 

Blind. See Orillon and Fortification. 

BLOCKADE, "1 in military affairs, implies 
BLOCKADING, / the furrounding a place 
with different bodies of troops, who Ihut up 


all file avcnuc.'i on every iidc, an 1 prevent 
every thi.ig from going in <ir 'm; oi’ tin- plac.‘. 
The deli;!! of the block-nlc is to obl’in- ilvjii; 
wiio are lluif up in the to\in to coiunm' all 
their provifions, and by that mca is t<) lomiicl 
them to furrendcr forv.anr of rcblilLincc. 

Elencc it appears th.ir a b’ot kadc ir.uil hul 
a long time, when a place is well provided 
with necefliirics ; for whicli realh.i ihi;. merhod 
of reducing a town is Icldom taken, but \rhen 
there is re.ilbn to believe the nugaziiies :>ie 
uiiprov.'deil, or lomeiiiues wlien tisc na''uje 
or liCiiation of the pdace permirs uoi ri.e an- 
proaches to be made, i.iii.h are ncjcliaiy "to 
attack it in the ufual wav. 

J 

Maritime towns, which h ive a port, in- in 
much the lame calc as other towns, when iheir 
port can be blocked iij), and the beliegcis ai e 
mailers of the lea, and can pi event fneeoui s 
from being conveyed that way iniiitiic place. 

^Vo Blockade, or to block up a pl.ice, is to 
lliuc up all the avenues, fo tliar it can receive 
no relief either of men or provilions, &c. 

Tie raife a Blockade, is to nureh from be- 
fore the place, and leave it free and open as 
before. 

To turna faxe ir.to is to defifl 

from a regular method of befieging, and to 
furrountl the place with thole troops who had 
formed the fiege. 

To form a Blockade, is to lurrouiul the 
place with troops, and hinder any thing from 
going either in or out. 

BLUNDERBUSS, a ■well-known fire-arm, 
confining of a wide, Ihort, but very large 
bore, capable of holding a number of mulkec 
or pillol balls, very lit for doing great execu- 
tion in a croud, to make good a narrow pitf- 
fage, door of a houfe, ftair-cafe ; or in boarding 
a Thip. 

BOARD of Ordnance, See Ordnance. 

Board, allb implies an office under the go- 
vernment, where the affairs of fome depart- 
ment are tranfacled ; of which there are feveral 
forts in England. 

BODY, in the art of uw, is a number of 
forces, horfe or foot, united anil marching 
under one commander. 

Main Body of an army, Ibmetimcs means 
the troops encamped in the centre between 
the two wings, and generally infantry. I'he 
main body on a march, fignilies the whole of 
the army, exclufiveof the van and rear-guard. 

Bodyc/ Referve. . See Reserve. 

Body of a place, is, generally fpcaking, the 
buildings in a fortified town; yer the iiKiolurc 
round them is generallv untlerilood bv it. 

Bor.s'rEK.s. 
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BOLSTERS. See Waggons. 

BOUrS, in gitanerj^ arc of fcvcral forts : as, 
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^Bolts, See Carriage. 
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SHF.I.I.. 

.See Caisson. 


jEiji'i'.'s I fmall veflVls, made vety 
V Ex'trbt's 1 Ifrong witli large beams, 
pi.i-t’etilarb. ealciilateil for throwing IhcDs into 
a to-.vn, c. Ic, or fortification, from 13 and 10- 
ii eh mortars ; two of which are placed on 
lv>ard of each ihip. They are faid to have been 
invenredi by one M. Reyneau, a Frenchman, 
a:ul to have been firlt put in at^lion at the bom- 
bardment of Algiers in 1681 : ’till then it had 
been jiidgeil impraiflicable to bombard a place 
from the ua. 

BOMBARD, an ancient piece of ordnance 
fo calleil, very lliort, and very thick, with an 
uncommon large bore. There have been 
bombards which have thrown a ball or llicll of 
300 weight : they made ufc of cranes to load 
them. The I’urks ufc foine of them at prefent. 

BOMBARDIERS, artillery foldiers, fo called 
beeaiife tliey are .always employed in mortar 
and howitzer duty, 'i'hey are to load them on 
ail oecafions ; and in moft fervices they load 
the Ihells and grenades, fix the fuzes, prepare 
t;.e compofition both for fuzes and tubes, and 
fire both mortars and liowitzers on every occa- 
fion. In the l-'.nglifli fervice, fliclls and gre- 
nades, compofition for the fame, fuzes, &c, 
.are pri-pared in the laboratoiy by people well 
fKillcd in that bufinefs. 

In moft foreign fervices both officers .and 
foldiers belonging to the companies of bom- 
bardiers have an extrordinary pay, as it requires 
more mathematical learning to throw ihells 
with fomc degree of exaftnefs, than is requi- 
fite for the reft of the attillery. See Art il- 
Li.RY Regiment. 

1 the aft of aiTanlting 


^0 BOMBARD, 
BOMBARDING. 


> a city or fortrefs, by 


BOMBARDMl''.NT,J tlirowing fliclK into 
it, in order to fet fire to, and ruin the iioufcs, 
churthes, magazines, &c. and to do other 
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mifehief. As one of the eiTefts of the Ihcll 
refults from its weight, it is never difeharged 
as a ball from a cannon, that is, by pointing it 
at a certain objeft : but the mortars in England 
arc fixed at an elevation of 45 degrees ; that 
is, inclined fo many degrees from the horizon, 
that the ffiell deferibes a curve, called tlie 
military projeftile : hence a mortar, whofe 
trunnions are placed at the breech, can have 
no point-blank range. 1 am of opinion rh.ir 
mortars ffiould be fo contrived, that tiny 
may be elevated to any degree rccpiirci', 
as much preferable to thofe fixed at an 
angle of 45''. becaufe fhells Ihould never be 
thrown at tliat angle, but in one fingle ca!’.r 
only, which feldom liappens ; that is, when tiic 
battery is fo far off', that they cannot other- 
wile reach the works ; for when ffiells are thrown 
from the trenches into tlie works of a fortifi- 
cation, or from the town into the trenches, 
they Ihould have as little elevation as polfible, 
in order to roll along, and not bury theml'elves ; 
whereby the damage they do, and the terror 
they eaule to the troops, is much greater than if 
they fink into the ground. On the contrary, 
when llitlls arc thrown upon magazines, or any 
otlier buildings, with an intention to dellroy 
them, the mortar ffiould be elevated as h'gli 
as polfible, that the ffiells m.iy acquire a 
greater force in their fall. 

Shells ffiould be loaded with no more 
powder th.an is requifite to burff them into the 
greateft number of pieces, and the length of 
the fuzes ffiould be cxaftly ealciilated ae- 
cording to the required ranges ; for, ffiould the 
fuze fet lire to tJic powder in the llicll before 
it falls on the place intended, the llicll will 
burlt in the air, and probably do more mif- 
chief to tliofc who lired the mortar, than to 
thofe again!! whom it was difcliargcd. To 
prevent this, the fuzes ;u*e divided into as many 
Iccoiuls'as the greateft range requires, conlc- 
quently may be cut to any dillaiice, at an ele- 
vation of 45 degrees. 

Mortars are not to be fired with tw'o fires ; 
for when the fuze is properly fixed, and both 
fuze and Ihell dredged with mealed powder, 
tlie blaft of the powder in the chamber of the 
niorwr, wiicn inflamed by the tube, will like- 
wife fet fire to the fuze in tlie fliell. 

I’he following table of loaded-lliells ex- 
periments, was the medium of three different 
trials, out of the dififerent mortars mentioned, 
at the Frulfian camp near Meylen, in 1761. 


Table 
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Table ^Loaded-Shells Experiments. 
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BONNE'l'S, in fortification^ implies a fmall 
but ulVfui work, that {fteatljr annoys the enemy 
ill their loflfyiients : is a work confifting of x 
faces, ivhicli make a falient angle in the na- 
ture of a r.ivelin, without any ditch, having 
only a parapet 3 feet high, and 10 or 12 feet 
broad. They are made at the falient angles 
of the glacis, outworks, and body of the place, 
beyond the counterfearp, and in the fauflebray. 

Sec b'oRTIFICATlON. 

Bonn’cts <1 yVr/m, or Priejl's-capy \n forti- 
fication, is an outwork, having three falient and 
two inwanl angles, and differs from the double 
tcnaillc only in having its Tides incline inwards 
towards tlie gorge, and thofe of a ilouble 
lenaillc arc parallel to each other.- See For- 
tification. 

BORDF.R, in mililary draiviugs, implies 
finglc or double lines, or any other orna- 
ment, round a dr.iwing, &c. 

BOOKS, niiliitiry, tlic compofition of mili- 
tary gentlemen of experience, genius, and 
learning, in order to communicate the various 
branches of the art of war to the public, and 
to pollerity. It is certain that books are one 
of the chief inftruments of acquiring know- 
ledge. They are the repofitorics of the mili- 
tary fciences, and the vehicles of learning of 
every kind. As fuch, I will put down a few 
of the bell military books in the Fnglilh, 
German, Dutch, and French languages. 

Home of the beft Books of artillery and gunnery 
in Englijh. 

Kobin’s Gunnery, &c. 2'vol. 8vo. 1761. 


Muller's Treatifc of Artillery, Svo. 1760, 

Muller’s Appendix to the treat ife of Ariillery, 
Svo. 1768. 

Williams’s Theory and PraAicc of Gunnery, 
Svo. 1766. 

Simplon’s Theory of Gunnery, Svo. 175S. 

Hollyday’s Praftical Gunnery, 121110. 1766. 

Gray’s Gunnery, Svo. 1731. 

Ardefoif’s Marine Fortification and Gunnery, 
Svo. 1772. 

Euler’s Gunnery, by Mr. Brown, 4to. 1777. 

In German. 

Struenfee Anfangsgriinde der Artillerie, Svo, 
1769. 

Fillers erlaiiterte Artillerie, Svo. 1756. 

Birnbaums Untcrriclit fiir cinen Artillerillen, 
4to. 1752. 

Buchner’s Theoria & Praxis Artillerix* (in 
German) 3 vol. folio, printed in i(>82, 1683, 
and 1 68 5 (*). 

Dilichiiis Peribologia (in German) folio, 
164c (t). 

In French. 

Nouveau Cours dc Mathematique, a I’ufage 
de 1 Artillerie, par Bclidor, 4to. 1758. 

Tluoric nouvcllefurleMechanilhie de I’Ar- 
tillerie, par du Lacq, 4to. 1751. 

Miiiioires de I'Artillerie, par St. Remy, 3 
vol. 4to. 1745. 

Traite de rArtillcrie, par Ic Blond, 3 vol. 
Svo. 1743. 

Obfervations fur le Canon, 4to. 1772. 

Ellai fur I’lifagc de rArtillerie, Svo. 1771. 

Fxair.cn 


(*) Thi» valuable book, on account of its being printed at three different places, and of three different date.^ is be- 
come exceeding fcarce even in Germany. 

(t) ThU was probably tlie firll printed book of artillery, and is feldom met with. 
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r.xamcn ck* la Poudrc, traduit dc I’ltalicn 
par klaviijny, 8vo. 1773. 

Sonic of ibc b'jl Book"; of for’ fical ion in EngUfh. 

Riou’s l'.lcini.'nrs of kortiCuMtion, 4to, 1746. 
vol. I. I'he 2 ii rx.'1's nc'jrr [>Hl/l,jhcil. 

Mulk-r’s 'I'lii-'ory and Practice of Fortifica- 
tion, 2 v'ol. 8 VO. 1764. 

l lorncck’s liemarks on Modern Fortifica- 
tion, 4 to. 1758. 

Ct)eIiorn’s Fortification, tranflated by Sa- 
vory, folio, 1 70S. 

In German and Dutch. 

Speckle, Architeftur von Feflungen, folio, 
T5y2. Sec. k'.dit. 1608 (*). 

Ddgen’s. Nictlerlandiflie Fortification, folio, 

i6^8. 

Cclariiis vollkommencr Feftungfbau, folio, 
1636. 

Freytag’s Fortification, folio, 1665. 

Scheiters ncuer Fefliingfbau, folio, 1672. 

tii iindcls ncu erfundene Fortification, folio, 
1673. 

Sturms grundlichc Ankitung zur Krkgfiiau- 
kunll, 3 vol. 4to. 1755. 

Belkrlkeim irregulaire Fcftungen, 4to. 1765. 

Hahns Kriegs-bau-kunft, 8vo. 1775. 

Humberts Kriegs-kunfl, 8vo. 1756. 

Zuckows Kriegs Baukunft, 4to. F'rankf. 
1769. 

Coeliorn’s nieuwe Vefting-bouw, folio, 1685. 

Verftarkingc des vyf-hooks, folio, 

1 6S2. 

Coehorn’s Wctlerleginge des Archite&uia 
miiitaris, folio, 1683. 

In French, Spanifh, and Italian. 

Piedro de Navaro, F'ortificationc ; fnppofed 
to he the firjl printed book of fortification ‘with- 
out date. 

F'rancifco JeorgSenenfis, Fortificazionc ; no 
date. 

(ierolamo Maggi, del Fortificazionc, folio, 
ki 59 - 

Francifeo dc Marchi, Fortificazionc, 3 vol. 
grandos, Roma, 1546 (f). 

Pietro Paola Floriani, Fortificazionc, folio, 

Pietro Sardi, Corona Imperiale del I’Archi- 
tefture milit. 1677. 

Les Fortifications, par De Villc, 4to. io66. 
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I.CS Fortifications, par M . Pagan, folio, 16^8, 
Architedhire militaire, par un Officier dcDif- 
tinilion, 2 vol. 410. 1741. 

Vauban veritable Maniere de fortifier, par 
dll Fay, 2 vol. 4to. 1757. 

F.iTai fur la Fortification, 8vo. 1755. 

Some of the heft Books on the art of -war, in EngHp. 

Muller’s Attack and Defence of fortiiieJ 
places, Svo. 1769. 

Muller’s Field Engineer, from Clairac, Svo. 

1760. 

Bell, on Military firfl: Principles, Svo. 7770. 
J'dcmentary Principles of Tactics, Svo. 1771. 
Dalrymple’s Military F'.fiays, Svo. 1761. 
Bigg’s Military I liftory, from 1739 to ^/4'k 
Svo. 1736. 

Pleydel’s Ffliiy on Field Fortification, Svo. 
17^8. 

F’.juick’s I lifiory of the late Vfar, 5 vol. 8\o. 
17O6. 

La Cointe’s Science of Military Polls, 8vo, 

1761. 

Military Inflructions for Officers detached in 
the Fit Id, 1770. 

Le Blond’s Military Engineer, 2 vol. Svo. 

1759 - . ^ 

Mac Intire’s Treatifc of the Marine Forces, 
Svo. 1763. 

Jones on Artificial Fireworks, Svo. 1768. 
Treatife of the lateWars in tiie Netherlands, 
Svo. 1759. 

Simes’s Military Works, 3 vol. Svo. 177 2. 
L,Joyd’‘: I lifiory «)f the late Wars, i vol. 410. 
1772. I' be 'id -was never publifhed. 

'Fiirpin’s Art of War, by Otway, 2 vol. 410. 
1761. 

In German. 

Frederici ankitung zur Kriegs-WifTenfehaft, 
Svo. 1763. 

Genies praftifchc Kriegs-kunfi, Svo. 1760. 
Von Lohens Soldat, odcr Abhantllung voin 
Kriegs-rtandc, Svo. 1752. 

I lifiorie des Kriegs, 6 vol. Svo. 1758-1762. 
Kdnigs von Preuflen Unterricht von der 
Kriegs-kunfi: an Seine Generals, Svo. 1761. 
Tiilner Bildung vines j ungen Officiers, Svo. 

*763- 

Falb grofle Mciftcr in der Kriegs-kunfi, Svo. 
1764. 

Jeney der Partcyganger, Svo. 1766. 

Ticlke’s Feld-Ingenicur, Svo. Leipz, 1774. 

Tielke.s 


(•\ j. very rc.artc, and very valuable, both the editions. 

( j-j 'I his IS the full printed book of fortification with a date, and fuppofed to be even the very firft. Hillory informs U' 
lat t.'ierc arc ttniy 5 or 4 copies in being ; I in the king of Pruflia’i library, i or 2 in Italy, and i in the poiTcaiour 
aloiiel P.-iltifon, of the royal ariillcr)’. 
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Ticlkcs Kriegs-kvmfl:, 410. Freyb. 1776. 

Cjiiiberts Verluch uber die 'i'attik, 2 vol. 
8vo. Drefd. 1774. 

In French. 

Art de Guerre, par Principcs, & par Regies, 
par Puilegiir, 2 vol. folio, 1749. 

Attacpic & la Dcfenfe des Places, par Vau- 
ban, 2 vol. 4to. 1742. 

Milloire inilitaire du Princel''.ugene, du Due 
dc Marlborough, & du Prince il’Orange, par 
Dumond & Roufet, 2 vol. folio. 1747. 

Petit Guerre, par Graiul-Mailbn, 2 vol. 
8vo. 1756. 

1 .’Ecole deMars,pardcGiiignard,4to. 175S. 

1 lilboire generale desGuerres,anivce;: dans le 
nionde de depuis le Deluge, jufques en 17^8, 
2 vol. 4to. 1756. 

Hilboire de Polybe, par M. de Folard, 6 vol. 
4to. 1729. 

Traite general des Subfilbances niilitaires, 2 
vol. 4to. 1744. 

Traite de la Guerre derniere en Allemagne, 
6 vol. 8vo. 1763. 

Mcinoires de Montecuculi, 2 tom.Svo. 1758. 

Meinoires niilitaires du Due de Luxemburg, 
6 tom. .:ito. 1756. 

Guibert, Fflai general de Ta«5bique, 4to. 
Lond. 1772. 

BOOM, in marine fortification^ is a long 
piece of timber, with which rivers or harbours 
are ftoppeil, to prevent the enemy's cou.ing In : 
it is fonietimcs ilone by a cable or cliain, and 
floated with )ards, top-malbs, or fpars of wood 
Lulled to it. 

BORE, xwgnnn'ry, implies the cavity of the 
barrel of a gun, mornir, howitzer, or any other 
piece of ordnance. &:c. C.vnnon. 

BOW, an ancient weapon of offence, made 
of Heel, wood, or otlier elafbic matter ; which, 
aficr being bent by means of a firing falbened 
to its two ends, in returning to its natural 
Ibate, throws out an arrow with jirodigious 
force. 

i'he life of the bow is, without all doubt, of 
the carlieft antiquity. It has likewife been the 
mofb univerfal of all weapons, having obtained 
amongfb tlie mofb barbarous and remote people, 
who had the leafl communication with the reft 
of mankind. 

Tlie bow is a weapon of oflence amongfl. 
the inhabitants of Alia, Africa, and America, 
at this day; and in Europe, before tlie inven- 
tion of fire-arms, a part of the infantry was 
armed with bows. Lewis XII. firfl aboliflied 
the life of them in France, introducing, in their 
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flead, the halbert, pike, and broad fword. The 
long-bow was formerly in gre u iil'e in Eiud.iiv!, 
and m.'iny laws were made to encourage liic 
life of it. The parli uncnt under 1 Icni y Vll. 
complained of the difufc of long bows, hereto- 
fore the fifegnard and defence 01 this king’ io, 11, 
and the dread and terror of its enemies. 

Ovyi-Bow, is likewife an ancient weapon of 
oifencc, of the eleventh century. Bliilip 11. 
fui named the Conqueror, introviueed uw!' • 
bows into France. In this reign Rielianl I. of 
England, was killed by a crofo-bow at tlie iieo.- 
of Cliahis. 

BOXES, in military affairs, are of fevei.il 
forts, and for various purpofes. 

Aht'tf-BoxES, arc made of iron, and fificned 
one at each end of the nave, to jnevent tin; 
arms of the axle-tree, about w'liich the boxes 
turn, from caufing too much fridtion. 

/fdy^iZ-BoxES, with lids, for holding grape - 
fhot, &c. each calibre has its own, dilluiguiihed 
by marks of the calibre on the lid. 

5r/?;-BoxES, fuch as are filled with I'mall flioc 
for grape, according to the fize of the gua 
they are to be fired out of. 

BOYAU, in fortification, is a particul.ir 
trench feparated from the otbiers, which, in 
winding about, indoles diflerent fpaces of 
ground, and runs parallel with the works of 
the place, that it may be enfiladed. When 
two attacks are made at once, one near to the 
O’.- er* the boyau makes a communication be- 
tween the trenches, and fencs as a line of cun- 
travallation, not only to hinder the liillies of 
the befieged, but likewife to fecuro the miner-. 

BRACES, in a nuHtary ferfe, figndics a kind 
of armour for the arm ; they were fonncrly a 
part of a coat-of-mail. 

BR.ACKETS, in gunnery, are the cheeks of 
the travelling carriage of a mortar; they are 
made of Ibrong wooden planks. name 

is alfo given to that jiart of a large nvortar- 
bed, w lierc the trunnions are placed, for the 
elevation of tlie mortar : they .ire fometimes 
made of wood, and more frequently of iron, 
of almoft a lemicircular figure, well faftened: 
with nails and llrong plates. 

BRANCH. See G.vllery.. 

BREACH, in fortification, a gap, or opening, 
in any part of the works of a fortified place, 
made by the artillery or mines of t!;e bcfiegci <, 
pieparatory to the making an afLui't. 

To repair a Breach, is to Hop or fill up die 
gap witli gabions, fafeines, brc. and prevent 
the alTault. 

To fortify a Breach, is to render it inac- 

ceinble with chevaux-de-frize, crow’s-feet, iec. 

-^■'1 
A J 
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T’t ifir.'ie a lii’.jmctit in the Breactt. Alter the 
btTict'cd arc driven away, the Ijtikgcrs fccurc 
ihciulclvcs ag.iiiiil' any liituiT attack in the 
biTi'xh. 

‘ 7 o i hr the IhuiAcn, that is to remove the 
ruins, that it may be the lu iter defended. 

Vo ibii-.A); y/uaul, ro begin loopen and work 
at the trenelus in a liege, 

lilUs'dir i'LA'l’I.-,, in niHitn-y emti^trly, a 

I iecc of defenlive armour worn on the bn. ul 
<,f both men and horfes. 'I hey are but fcldom 
tiled now. 

ba msT •:vork. See Paraiu t. 

I’dxl l. Cll of r.yun, the end near the vent. 
See C \ NNON'. 

BRICKS, \\\ militeiry ayfhihclrrc, fu-pply ti-.e 
place of lione in eoininon buildings, .uid .iic 
compofed of an eartliy matter, hardeiied ny 
an, to a refemhlance of that kind: they m.iy be 
very well eonl'.dered as artilieialiloiie. Brieits 
are c>f ver-’ great antitpfuy, as appears I lom 
facred hitlory, the tower of B.ibel being Iniilt 
with them ; and it is laid t!ie remains are Hill 
vilible. Tl'.e Greeks and Romans, ike. gene- 
r.illv nfedi bricks in their buildings, wirnels the 
Pantheon, bee. In the call they b.ikcJ their 
bricks in the fun. The Romans tiled them 
tinburnt, leaving firft left them to dry in the 
air for j, 4. «r 5 

The bell bruks mull not be made of any 
c.trth that is full of land or gravel, nor of I nch 
as is gritty or llony ; but of a greyilh marl, or 
whitilh chalky day, or at lead of redilifli 
eartli. But if there is a neeeffity to ufe that 
which is f.indy, choice fhould be made of th.at 
w.l'ieli is totigli .and ftrong. 

'i’he bell fealbn for making brieh is the 
Iprin;.';; iKC.uife they will be fubjeft to crack, 
and be full of chinks, if made in the I’um.mT : 
r!u; loam Jhould be well fteeped or Ibaked, and 
wrought with water. They are fliaped in a 
mould, and, after fome drying in tl.e fun <.-r 
air, are burnt to a hai dnefs. I'his is our man- 
ner of making bricks ; but whether they were 
always made in this manner admits a doubt. 
CVe are not clear what was the ufe of draw in 
the bricks for building in Egypt, or why in 
fomc jjart of Germany they mix faw-dud in 
their clay for bricks. 

We are in general tied down by ciidom to one 
form, and one fizc ; which is truly ridiculous: 
% or 9 inches in length, and 4 in breadth, is our 
genei al meaiurc : but beyond doubt there 
inight be other forms, and other fizes, intro- 
ilueed very advantagcoufly. 

C.yyipf.js Bricks, are of a circular form; 
their life is for ftecning of walls ; we have alfo 
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concave, and G mi-cylindrical, tiled for tlift'erem 
purpofes. 

Crey-Stods, are make of the ]5urcfl eariii, 
and better wrougiu : they are r.ied in front in 
building, being the llrongeH; and h.indfome<l 
of this kind. 

/’iV'iV-BRieKS, arc nude of t!ic lame earth, 
0/ woii'e, with a mixture of dirt from tlie 
fl reels, and being caielefsly put out of luiiJ, 
;uc rhe'vf'ore weaker and more brittle, r.iwi are 
only uled out of figlit, and wlicic Inc.*' itrcls 
is kiid on them. 

Red- Stocks, are made of a partictilnr evrli, 
well wiouglu, and little injuret! by imxiures : 
tl'.ev are uli din line work, and oriument.;. 

/A’/; Brick.s, are made of a yellowifli 
coloured loam, very hard to the touch, con- 
riiniiig a givac Lpiantity of land : their parti- 
cular excellencr is, that ti'.ey will bear the 
greatel! \i..Icnceol lire witimut luirt. 

BRil.)(.l'S, ill iidL't.vy afjdirs, are of feveial 
forts and denomir..it’iuns, v'/. 

A//y/!)-lk:inoc.s, are made of large bundles of 
riilhcs, bound fail together, over whieii pdanks 
are hud, and fiRcncd : tliele are jnit in marlhy 
places, for the arnty to p.ili; over on any enu r- 
geney. 

Pendant or Butne: s, are ila.'e not 

fupported by pods, pil!.:rs, o;- butmciu s, but 
hung at large in the air, liilUiincd only at the 
two ends. 

A)rr?w-BRiDOF., that which is fadened with 
hinges at one end only, fb that tiie otiier iiiay 
be drawn up ; in which cafe the bi id‘;e ir almolt 
perpendicular, to hinder die pairrge ofa ditcli, 
tkc. Tiieiv are other, m.ule to dr.iw ieieh and 
hinder the pafiage ; and fome that are ojien in 
die middle, one half of v.'!ii;;li tiirns a\.ay to 
one fide, and tlie oilier half to the olher, and 
bol.i .'•gain joined at plearure. 

7 Ibuooi;, is gtncr.iliy made of two 
filial 1 britlgcs, laid one over tl.e other, in fueh 
.1 nunner tlut tlic unpermod dietchcs, and runs 
out, by t!ie help of certain cord . iunning through 
pullies placed along the fides of the upper 
bridge, which pufli it forwards, ’till the end of 
it joins the place It is intended to be fixed on. 
They arc frequently ufed to furprile works, or 
out- pods that have but narrow diiclies. 

Bridge of bents, is a number of common 
boats joined parallel to each other, at the di- 
ftanee of 6 feet, ’till they reach acrofs the river ; 
which being covered with drong planks, and 
fadened with anchors and rojics, the troo]is 
march over. 

Buidcve of communication, is that m.ide over 
a river, by wliich two armies, or forts, whii h 

are 
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arc feparated by that river, have a free coni- 
nninicatioii with one anotlicr. 

Floaling-^».w>GV., a bridge made ufe of in 
form of a work in fortification called a redout; 
coiififting of two boats, covered with planks, 
which arc folidly framed, lb as to bear cither 
liorfe or artillery. Bridges of this kind are 
frequently ufed. 

/Vi/(?»~BKiOGE, a number of tin or copper 
boats placed at tlie dilfance of 7 or 8 feet 
alimder, each fallened with an anchor, or a 
llrong rope that goes acroJs the river, running 
through the rings of the pontons. They are 
covered with baulks, and then with chelts or 
planks, for the army to march over. Sec 
I’oN roN'. 

Cajk, or 5r7?7v/-IjRiDr,K, a number of emjny 
calks that fiipport baulks and planks, made as 
above into a bridge, where pontons, ike. are 
wanting, bixpericnce has taught us that 5 tun 
of emj)ty calks will fupport above water 9000 
pounds : hent:e any calculation may be made. 

Briock, \i\ }!^umteryt the two pieces of timber 
which go between the two tranfums of a gun- 
carriage, on wich the coins are placed, for ele- 
vating the piece. See Carriage. 

BRIGADb'., in military affairs, implies a 
party, or divifion of a body of foldicrs, whe- 
ther horfe, foot, or artillery, under the com- 
mand of a lirigadier. 'i’here are, properly 
Ipeaking, three lints of brigades, viz. the bri- 
gatie of an army, the brigade of a troop of 
horle, and the brigade of artillery. A brigade 
of tlie army is either foot or dragoons, whole 
exact number is not fixed, but generally con- 
lills of 3 regiments, or 6 battalions : a brigade 
of horle may conlill of 8, 10, or 1 2 fquadrons ; 
and that of artillery, of 8 or 10 pieces of can- 
non, with all their appurtenances. '1 he eldelb 
brigade takes the right of the lirib line, 
the fei'ond of the feeond line, and the rclb 
in order, the youngclb always poflelling the 
centre. 'I'he cavalry and artillery obferve the 
fame order. 'I'he troops of horll-guards in 
Itngland are divided into fcveral brigades, ac- 
cording to their Ibrength. 

^Ric.AUf.-Major, an oHiccr appointed by the 
brigadier, to allilb him in the management of 
his brigade, 'fhe molb experienred captains 
are generally nominated to this poll; who art 
in the brigade as major-generals do in the 
armies, receiving their orders frobn their com- 
manders. 

BRIGADIER, a military officer, whofe rank 
is the next above that of a colonel ; appointed 
to command a corps, confilling of fcveral bat- 
talions or regiments, called a brigade, 'fhis 


title in England is fupprefleil in time of peace, 
but revived in artual llrviee in the held. V.very 
brigadier marches at the head of his bri<>ade 
upon duty. J'lie brigadier of t'oot eoniman Is 
him of hoife in garnlon ; and the biig.irii. i- 
of horle, him of loot in the jield. Brig -.iiois 
of the horfe- guards command as youngclb er.p- 
tams of horfe, who have gcneialiy ibnieliiglu r 
rank in the army. 

BRINGKRS up, an antiquat.-d milit.Tv ex- 
prelVion, to lignify the wli'ole r .‘3r:ank of.i liat- 
lalion drawn up, a.i being the hindmoft men 
of every file. 

BRISURE, ill f nr: ifiitu'-.v, is a line o<' 4 or 
5 tat.hom, which IS allowed to tlie curt iin jivl 
onllon, to make tlie hollow tower, or to cover 
the concealed flank. 

BROAJ^SIDE, in a implies the 

difeharge of ail the artillery on one fulc of a 
Ihip of war. 

BRO/\D-SWORD. See Sworo. 

BUCCANEE.RS, in tuUiiary hijicry, a name 
frequently applied to thole famous adventurers, 
confilling of pirates, txc. from all the maritime 
nations of Europe, who formerly joined to- 
gether, and made war upon the Spaniards in 
America. 

BUCKLER, a piece of defenfive armour 
ufed by the ancients, and worn on the left arm. 

BUl)Glv.firtrrE/j. See Barrel. 

]M}V¥-Lealher, in military acco:!:rmet:ts, is a 
fort of leather prepared from the bufl'alo, w hieh, 
drelfed with oil, after the manner of fliamoy, 
makes what is generally called buff-lkin. 
'rroopers coulets, ihoulder-belts, and fword- 
belts, are made of this leatlier. 'I'he flaps or 
covers to the grenadiers pouches, ami to tholl* 
of tlie artillery, arc made of this kind of lea- 
ther. 

Bin ,I.E','rS, arc leaden h.ills, v/herewith all 
kinds of fmall lire-arms are loaded. The (.lia - 
merer of any bullet is found, by dwdding 
1. 6-/o6 by the cube root of tlie number, wdiirli 
lliews how many of them make a pound ; or ir 
may he done in a fliorter way. From the lo- 
garithm .2228756 of 1.6706 fubtrart con- 
tinually the third part of the logarithm of the. 
number of bullets in the pound, and the dif- 
ference will be the logarithm of the diamctei 
requireil. 

Thus the diameter of a bullet, whereof 1 2 
wvighapoundjisfoimdbyfubtrarting. 3597 270, 
a third part of the logarithm of i 2, from the* 
given logarithm . 2228756, or, when the logi- 
rithm is lels than the former, an unit mull be 
added, ib as to have 1.2228756, and the dif- 
ference . 8631486 will be the logarithm of tlic 
F dianierer 
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diameter fought, which is .7297 inches; ob- 
ferving that the number found will always be 
a decimal, when the logarithm, which is to be 
fubtrafted, is greater than that of one pound ; 
becjuife the divifor is greater than the dividend 
in this cafe. 

Hence, from the fpccific gravity of lead, the 
diameter of any bullet may be found from its 
given weight : for, fince a cube foot weighs 
11325 ounces, and 678 is to 355 as the cube 
1728 of a foot, or 12 inches, is the content of 
the fphere, which therefore is 5929.7 ounces; 
and fince fpheres are as the cubes of their dia- 
meters; the weight 5929.7 is to 16 ounces, or 
I pound, as the cube 1728 is to the cube of 
tfic diameter of a fphere which weighs a pound ; 
which cube therefore is 4. 66263, audits root 
1 . 6706 inches, the diameter fought. 


IJmcc, the following table of leaden bullets from 
1 to 29 in the pound is calculated. 
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1.326 
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1. 05 

•977 

.919 

.873 
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.803 

I 
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.711 

.693 

.677 

.663 

. 650 

.637 

. 626 

2 

.6i«; 

. 605 

.596 

.587 

•S 7 ‘J 

•571 

.364 

•557 

.550 

•544 

3 


. ^^2 

• ^26 

. qzi 


• 511 

. $06 

•5Q1 

• 4?7 

• +93 


'I'he diameter of mufket bullets differs but 
1 -50th part from that of the mufket bore; for 
if the fhot but juft rolls into the barrel, it is 
fiifucient. Government allows 1 1 bullets in 
the pound for the proof of muikets, and 14 in 
tlie pound, or 29 in two pounds, for fcrvice ; 
17 for the proof of carbines, and 20 for fcrvice ; 
and 28 in tlie pound for the proof of piftols, 
and 34 for fcrvice. 

HULWAIIK, the ancient name for liaftion 
or rampart, v/liich words fee. 

lUJRDEN, )in sl general fenfe, implies a 
BURTHEN,/ loarl or w'cight, fuppofed to 
be as mucli as a man, horfe, &;c. can well c.irry. 
A found healthful man can raife a weight etiu.al 
to his own, can alfo draw and carry 501b. a 
nioderalc diflancc. An able horfe can draw 
35oIb. though in length of time 300 is fuf- 
ficient. Hence all artillery calculations are 
made. One horfe will draw as much as 7 men, 
ami 7 oxen will draw as much as 1 1 or 1 2 liorfes. 

B(jRIAL.S, as pratftifed by the military, are 
as follow, viz. 'l lie funeral of a field-nurfliul 
Jl.all be faluted with 3 rounds of 1 5 pieces of 
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cannon, attended by 6 battalions, and 8 fqua- 
drons. 

That of a general, with 3 rounds of 1 1 pieces 
of cannon, 4 battalions, and 6 fquadrons. 

That of a lieutenant-general, with 3 rounds 
of 9 pieces of cannon, 3 battalions, and 4 I'qua- 
drons. 

That of a major-general, witli 3 rounds of 7 
pieces of cannon, 2 battalions, and 3 fquadrons. 

That of a colonel, by his own battalion, or an 
equal number by detachment, widi 3 rounds 
of fmall arms. 

That of a lieutenant-colonel, by 300 men 
and officers, with 3 rounds t)f fmall arms. 

That of a major, by 200 men and officers, 
with 3 rounds of fmall arms. 

That of a captain, by his own company, or 
70 rank and tile, with 3 rounds of fmall arms. 

That of a lieutenant, by i lieutenant, i I'er- 
jeant, i drummer, i fifer, and 36 rank and Hie, 
with 3 rounds. 

That of an enfign, by an enfign, a ferjeant, 
and drummer, and 27 rank and Hlc, with 3 
rounds. 

That of a feijeant, by a ferjeant, and 19 rank 
and file, with 3 rounds of fmall arms. 

That of a corporal, mufician, j)rivatc man, 
drummer, and fife, by one ferjc.int and 13 rank 
and file, with three rounds of fm.ill arms. 

All officers, attending the funeraU of even 
their neareft relations, fliall notwithftanding 
wear their regimentals, and only have a blat k 
I crape round their left arm. 

I'he pall to be fupported by officers of tlic 
fame rank with that of the decealed : if the 
number cannot be had, officers next in feniority 
are to fupply their place. 

BURR, \n gui’iiery, a round iron ring which 
fervea to rivet the end of the bolt, fo as "to ierm 
around head like that of a bolt, bee C.\a- 

RlAOii. 

BUSKINS, a kind of flioc, or half boot, 
ailapted to cither foot; formerly a (lart of the 
Roman diets, particularly for tragic adtor.s on 
the ftage. I'hcy arc now much vt'orn by the 
army, 

BUTTON, in gunnery, a part of the cafea- 
ble, in cither a gun or howitzer, and is the hind 
part of the piece, made round in the form of 
a ball. See Cannon, 

BUTT, \n gunnery, is a folid earthen para- 
pet to fire againll in the proving of guns, or 
in jwatticc. 

BUTTRESS. Sec CouNTERroRT, 


CADENCE, 
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C adence, in taSUsy implies a very re- 
gular anti uniform methoil of marching, 
by tlie drum and mufic, beating time : it may 
not be improperly called mathematical march- 
ing ; for after the length of the tlep is deter- 
mined, the time and <liriunce may be found. 
It is by a continurl pra<5lice and attention to 
this, fliat the Pniliians have arrived at that 
point of perf ccion, fo much admired in their 
evolutions. 

CAOi'/r, among the milif.iry, iiDplIcs a 
young gtnlleman who applies himftlf to the 
Itudy of foitllic'.ition and gunnery, &c. and 
who fometimes ferves in the arm/i with orwith- 
out pay, ’till a vaca.iey happens for his pro- 
motion. There is a company of gentlemen 
cadets maintained at Woolwich, at the king’s 
expcnce, where they arc taught all the fciences 
necelVary to form a complete officer. Their 
number is 48, and commiffions are given to 
them when (jualified. 'The proper fignificution 
of tlie word is, younger brother. See Aca- 
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C/TSTUS, in military antir^uity, was a large 
gauntlet, compol'ed of raw hides, ufed by wreft- 
Icrs at the public games. 

CAISSON, in military affairs, is a wooden 
frame or cheib, made Iquare, the fide planks 
about 2 inches thick : it may be made to con- 
tain from 4 to 20 loaded fhells, according to 
the execution they are to do, or as the ground 
is firmer or loofer. 'The Tides mull be high 
enough, that when the cover is nailed on, the 
fuzes may not be damaged. Caiffens are buried 
under ground at the depth of 5 or 6 feet, under 
I'ome work the enemy intends to poflefs him- 
felf of; and when mailer of it, fire is put to 
the train conveyed through a pipe, which in- 
flames the Ihells, and blows up the alTailants. 
Sometimes a quantity of lool’e powder is put 
into rhe cheft, on which the Ihells are placed, 
fufficient to put them in motion, and raife them 
above ground : at the lame time that blaft of 
powder lets fire to the fuze in the Ihells, which 
mull be calculated to burn from 1 to 2l feconds. 
When no powder is put under the fhells, a fmall 
quantity of mealed powder mull be ftrewed 
over them, having a communication with the 
fauciflbn, in order to convey the fire to the 
fuzes. 

Caisson, as in fonie old militaty books, is a 
covered waggon, to carry bread or ammunition. 
CALCULATION, in military affairs, is the 
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art of computing the amplitudes of Ihells, 
time of flight, projeftile curve, velocity of 
Ihots, charges of mines, bcc. together with the 
necelTary tables for praftice. 

CALIBER, ingunnety, fignilies the fame as 
their bore or opening ; and the diameter of the 
bore is called the diameter of its caliber. 'This 
exprcflion regards all pieces of artillery. 

(S AliHR-Cempaffes, 1 the name of a paiti 

CALLiPER-Cwwyir^j, j cuhar iullrument uled 
by gunners, for meafuring the diameters of 
flint, Ihells, 6 cc. as alfo the cylinder of catinon, 
mortars, and howitzers. 'They rcl’emblc other 
compalVes, except in their legs, which are 
arched, in order that the points may touch ilie 
extremities of the arch. 'To find the true di- 
ameter of a circle, they have a quadrant fallened 
to one leg, and palling through the other, mark- 
ed with inches and parts, to exprefs tlic diameu r 
required : the length of each ruler or pl.ite i.> 
ufually between the limits of 6 inches and a 
foot. On thefe rulers are a variety of fcales, 
tables, proportions, &c. fuch as are eftcemed 
ufcful to be known by gunners. The following 
articles are on the completell gunners-calli- 
pers, viz. i. 'The meafure of convex diameters 
in inches. 2. Of concave ditto. 3. The 
weight of iron fliot from given diameters. 

4. The weight of iron fliot for given gun bores. 

5. The degrees of a feniicircle. 6. 'The pro- 
portion of troy and averdupoife weight. 7. 
The proportion of Englifli and Erenrh feet and 
pounds. 8. Fadlors ufed in circular and fphe- 
rical figures. 9. Tables of the fpecific gravity 
and weights of bodies. 10. 'Tables of the 
quantity of powder ncccITaiy forjiroof and iVi*- 
vice of brafs and iron guns. 1 1 . Rules for 
computing the number of fliot or Ihells in a 
finiflied pile. i2. Rule co.ncerning the :'all of 
heavy bodies, 13. Rules for railing of water. 
1 4. Rules for firing artillery and mortars. 1 5 . 
A line of inches. 16. Logariflinietic fcales 
of numbers, fines, verfed fines and tangents. 
17. A fedoral line of equal parts, or the. line 
of lines. 18. A fedoral line of plans and fu- 
pcrficies. 19. A fedoral line of folids. 

CALQUING,") the art of tracing any kind 

CALKING, J of a military drawing, fee. 
upon Ibmc plate, paper, &c. It is perfoi med 
by covering the backlide of the drawing with 
a black or red colour, and fixing the fide fo co- 
vered upon a piece of paper, w-ixcd plate, Kt. 
This done, every line in the drawing is to be 
F 2 traccil 
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traced over with a point, by which means all 
the outlines of the drawing will be transferred 
to the paper or plate, See, 

CAl.TROl^S, 'mmiHtary affairs, is a piece of 
iron liaving4 points, all *liipoled in a triangular 
form ; fo that 3 of them always relt upon the 
ground, and the 4ih Hands upwards in a per- 
pendicular direction. Each point is 3 or 4 
UH lies long. 'I'hey are feattered over the grouml 
and pafliiges where the enemy is expeded to 
march, elpecially the cavalry, in order to em- 
b.irr.ils their progrefs. 

CAiVIlS.VDI*’,, in military tranfatlions, im- 
plies an attai ls by lurpril'e, either during ilie 
night, or at break of day, when the enemy is 
liippoletl til be alleep. 

CAMOLiKl ,E I', in 'j^ar, a kind of fLinking 
combullibles blow n out of paper calcs, into the 
iiuners faces, wlun they are at work in rhe gal- 
leries of the countermines. 

CAMP, in military affairs, is the whole ex- 
tent of ground, in general, occupied by an 
army pitcjring its tents when in the Held, and 
upon which all its baggage and apparatus are 
lodged, it is marked out by the quarter- 
inaHer-gencml, who allots every regiment its 
ground. The extent of the front of a regi- 
ment of irifantiy is 200 yards, including the 
two battalion guns, and depth 320, when the 
regiment contains 9 companies, each of 100 
private men, and the companies tents in two 
rows i but when the companies tents Hand in 
one row, and but 70 private men to each row, 
the front is then but 155 yards. A fquadron 
of horfe has 120 yards in front, and 100 for an 
interval between each regiment. 

'Die nature of the ground mud alfo be con- 
fiilted, both for defence againlt the enemy, and 
fiipjilics for the army. It (hould have a com- 
mtinii. i'.tion with their own garrifons, ami have 
[)]en':y of water, forage, and fuel, and either 
livcis, mailhes, hills, or woods to cover it, 
./\ii aimy alwMys encamps fronting the enemy, 
and gtnei.f'y in two parallel lines, belides a 
i orjis de relliee, about 300 yards diltant from 
each Ollier : the lioric and dragoons on the 
wings, ami tiic Hiot in the centre. Where, ami 
how the train (d* artillci v is encamped, fee Pa^k 
of <!r,il!i.ry, .uid Entiimpmsnt of a rejiimcHt of ar- 
t:.'/iiy, iimiiT ihc w'ord Artillery. Each regiment 
polls a fiibaltern’s guard at 80 yards from the 
eolouis to the ofiiccrs tent, called the .piarter- 
^uard, befides a coiporal’s guard in the reir: 
and c.icii teyimeru of horfe or dragoons, a imall 
gcap.t on loot, called the Jiandard-guard, at the 
dili.ii'.ce. 'I'lie gi’a'id giurd ot the army 
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confills of horfe, and is polled about a mile' 
dillant towards the enemy. 

In a fiegc, the camp is placed all along tlie 
line of circumvallation, or rather in the rear 
of the approaches, out of cannon-lhot : the 
army faces the circumvallation, it any ; that is, 
the foldicrs have the town in their rear. 

One thing veryeHential in the ellahlifliing a 
camp, and which fliould be particularly at- 
tended to, if the enemy is near ■, is, tliat there 
Ihould not only be a commodious Ipot of 
ground at the head of the camp, where the 
army, in cafe of furprife, may in a moment 
be under arms, and in a condition to rejnilfe 
the enemy ; but allb a convenient field of 
battle at a fmall dillance, and of a fiifiicieiit 
extent for them to form in ailvantageoully, ami 
move with facility. See PI. X'JII.and IX. 

Qxuv-Utenjils, in war rime, are hatcliets, 
fliovels, mattocks, blankets, camp-ketrUs, 
canteens, tents, poles and ])ins : that is, ..aili 
company lias 10 lliovcls, and 5 mattocks ; each 
rent i Imtchet, 2 blankets, i camp-kettle, 
with its linen bag ; and each foldier 1 canteen 
and a knapfack. 

Q.\y.\\'-ColoHr~me}i. Each regiment has gene- 
rally 6, and Ibmetimes i per company : ti'e)' 
always march with the quarter-mailer, to alii it 
in making the neceflary preparations againll the 
arrival of the regiment in a new encampment. 
They likewife carry the camp-colours. 

Plying-i^AMP, or aiiiiy, is generally meant 
a llrong boily of horl’c ami foot, commanded 
for rhe moll part by a lieutenant -general, whieli 
is always in motion, both to cover its own g.;r- 
rifons, and to keep rhe enemy’s army in a con 
timial alarm. It alfo fignilies l!ie ground on 
which fucli a body of men encamp;.. 

CAMPAIGN, in military affurs, t’ne time 
every year that an army continues in tlie liehl, 
in war time. \Vc allb fay, a man as I’erved fo 
many campaigns, i. c. years ; the campaign 
will begin at iiich a time , this will he a long- 
campaign, ike. The word is alii) ulltl for an 
open country before any toivns, ike. 

CANNON, in the military art, implies a 
tube of brafs or iron ; they arc charged witli 
powder and ball, or Ibmetimes cartiiilges, 
grape, and tin-lliot, fkc. The lengtli is diltin- 
guifhed by three parts ; the firlt re-inforce, tltc 
fecond re-inforce, and the chacc : the firlt re- 
inforce is 2-7 ths, and the lerond i-7th and a 
half of tlie diameter of the fliot. '1 he infidc 
hollowj-wlierein tlie powder andlliot are lodged, 
is called the bore, ike. Sec Plate VI. where 
every part is mentioned. 
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Hijlory of Cannon, They were originally 
mailc of iron bars foldtTcd together, and fbr- 
tHicil with llrong iron hoops ; fonic of which 
arc Hill to be feen, vl/. one in the tower of 
London, two at VVoolwirh, and one in the 
royal arl'enal at Lilbon. Others were made of 
thin Ihcets of iron rolled up together, and 
hooped ; and on emergencies they were made 
of leatlier, wiili plates of iron or copjjer. 
'I’hefepieees were made in a lude anti imjjerfect 
manner, like the liril eliUys (jf many new in- 
ventions. Stone balls were tliro''Vn out of il’.efe 
cannon, and a iinall cjuantity td powiler ufeil 
on account of their weakiu ls. 'I'hefe pieces 
have no ornaments, were plar eil on their car- 
riages by rings, and aie of eyiindrieal foiin. 
Vfiien or by whom tliey were made, is 
uniertain; however, we re.ul of am/.-i.u being 
ul’etl as early as the 13th century, in a Tea en- 
gagement between the king oi Tunis and the 
Muorilh king of .Seville. '1 lie \'enetiaiis ufed 
Cii.iuoii at the flegc of Claudia Jell'a, r.ow 
called Chioggiu, in 1366, whiehwere brought 
thither by two Gentians, with fome powder 
and leaden balls j as likewiie in their wars with 
the (ienoefe in 1379. Our glorious king I’.d- 
waivl III. made ufc of cannon at the battle of 
Crefly in 1346, and at the liege of Calais in 
J 347. Cannon were maile life of by the Turks 
at the fiege of Conliantiiioplo, then in pof- 
fefiion of the Chrillian.s, in 1394, or in that of 
1452, that threw a weight of 5001b. but they 
guierally burll, cither the firll, feeond, or third 
liiot. l.ouis Xll. had one caft at Tours, of 
the lame fi/e, which threw a ball from the 
BalHlle to Charenton. One of thofe famous 
cannon was taken at the fiege of Dieu in 1546, 
by Don John de Caliro, and is in the callle of 
St. Juiliao da Ikirra, 10 miles from I.ilbon ; 
its length is 20 fut 7 inches, iliameter at the 
centre 6 feet 3 incites, and difeharges a ball of 
ICO lb. It has neither dolpliiii.s, rings, nor but- 
ton, is of a c- .ious kind of metal, and has a 
large Indolhtn infeription upon it, which fays it 
was caft in 1 400. 


Cannon 


f Ball. See Balls. 

\Sbot. See Shot. 

To CANNONADL, in tew, is to maJee a 
very refpedhible fire out of the great guns. 

CANNONIHR, the perfon who manages 
the guns. See Gunner. 

Ancient and prefent names of Cannon. For- 
merly they were dignified with uncommon 
names; for in 1503 Louis XII. had 12 brals 
cannon caft, of an uncommon fize, railed after 
the names of the 12 peers of" France. The 
Spanifli and i’ortuguefe called them after their 


laints. The emperor,. Charles V. when he 
marched beforcTunis, founded the 1 2 Apofth s. 
At Milan there is a 70-pouitder, c.dled the 
Pimontelle ; and one at Bois-lc-duc, e.tllcd the 
Devil. A 6o-poum!cr at Ji)over eaftle, called 
Queen Elizabeth’s Pocket -pillol. An 8a- 
iwiunder in the tower of L.ondon (formerly in 
Sn-rling eaftle) called Moiints-mcg. An 8c- 
jjou'uler in the royal arfenal at Berlin, c.dled 
the ’i lv.inderer. An 8o-poundci- at M.ilag.i, 
called tile Terrible. 'I'wo curious 6o-i)ouiuh is 
in the arfenal at Bremen, called theMellengus 
of bad new's. And lallly, an uncommon 'yc- 
IJouiider in the eaftle of St. Angelo ar Rome, 
made of t’le nails that faftened the copper plates 
\vh: :h covered the ancient Pantheon, with this 
infeription upon it : Ex clavis Irahalikis portions 
J^rippx. 


In the beginning of the 15th century thtfe 
uncommon names were generally aboiiihed, 
and the following more univerfal ones took, 
place, viz. 

Pounders, C\\ t. 


Cannon royal, or"! _ 
carthoun J 
Ba.flard cannon, 1 _ 
or I carthoun J 
I carthoun =: 

Whole eulverins = 
Demy eulverins = 
Falcon = 

{ loweftfortcc 
ordinary ~ 
largeftfize=: 
Bafilins = 

Serpentine =2 

Afpik — 

Dragon 2= 


48 

about 90 

36 

79 

24 

60 

18 

50 

9 


6 

=5 

6 


5 

15 

8 

18 

48 


4 

8 

6 

; 

1 2 


Syren 


2z 60 


Ki 


F.ilconet =2 3, 2, & i 1 5, 10, 5 . 

Moyens, which carried a ball of 10 or li 
ounce.s, &c. 

Rabinet, which carried a ball of 16 ounces. 

Thefe curious names of beafts and birds of 
prey were adopred, on account of their fwiftnefs 
in motion, or of their cruelty ; as the falconet, 
falcon, fackcr, and culvering, &c. for their iwitt- 
nefs in flying; the bafilt/k, ferpentine, afpike, 
dragon, fyren, &c. for their cruelty. See the 
Latin poet Forcaftarius. 

At prefent cannon take their names from the 
weight ol the b.ill they difeharge : thus a jiiece 
that difeharges a b.all of 24 pounds, is called a 
24!-pounder ; one that carries a ball of \ 2 
pounds, is called a 1 2-poundcr ; and fo of 
the reft, divided into the following forts, 
viz. 


SMp- 
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Ship-guns, cotififting in 42, 36, 32, 24, 
18, 12, 9, 6, and 3 pounders. 

Garriron-guns, in 42, 32, 24, 18, 12, 9 
and 6 pounders. 

Batcering-guns, in 24, 18, and 12 pounders. 

Field-pieces, in 12, 9, 6, 3, 2, 1, and 

I pounders, whofe dimcnfions are explained 
in the following tables, except the frnall pieces, 
wliich difln* in length and weight, viz. 


Table of Ship-gunsy fettled in 1753* 



N. B. The length is exprefled in feet and 
inciies, and the weight in centres, quarters, and 
1 ouiids. 


Table of Gnrrifon-picces. 


iBralsGarrilbn- 

1 ^ 

piecesl IronGarrilbn-pieccs 

Cali- 

ber. 

{L.en 

jgth. 


4- 

jio 0,64 
! 

0 

1 

0 32 9 

8,56 

0 

0 


9 

49 

2 

18 24 9 

8 

0 

0 

‘4 

8 4 

-17 

0 

0 189 

C36 

0 

c 

I 

7 ^ 

i -7 

3 

0 127 

8 24 

0 

c 

1 2 

! 7 

ii'8 

2 

097 

c 18 

0 

0 

9 

1 6 c 

1 


3 

0 6 6 

I 12 

0 

« 

(, 

6 

1 

■ ? 7 

j_ 9 _ 



4, 8 

0 
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hrajs Battering-pieces. 
New pieces. 


24 9 8 27 o 0! 


189 o 20 l o 
127 8 2 o 


Brafs Field-pieces. 



The metiU of whicli brafs cannon arc made, 
is in a manner kept a fccret by tJie founders j 
yet, with all their art anti fecrefy, they have 
not hitherto found out a compofition tliat will 
Hand a hot enga^^cment v/ithout melting, or at 
Icall being rendered ufelefs. 'J'hofe call atWool - 
wich bid faireft towards tliis amendment. The 
refpe(5live quantities which fiiould enter into 
this compofition, is a point not decided ; every 
founder has his own proportions, which arc 
peculiar to himfelf. 'I'he moll common 
proportions of the ingredients are the fol- 
lowing, vi/. 'I'o 2401b. of metal fit for 
calling, they put 681 b. of copper, 511b. of 
brafs, and 12 lb. of tin. To 420olb. of metal 
fit for calling, the Germans put 3687^1b. of 
copper, 204-^7lb. of brafs, and 307^ lb. of 
tin. Others again ufe too lb. of copper, 61 b. 
of brafs, and 91b. of tin ; and lallly, others 
loolb. of copper, lolb. of brafs, and 151b. 
of tin. With refj)ei^l to iron guns, their 
Hructiire is the fame as that of the others, and 
they generally (land the moll fevere engage- 
ments, being frequently tiled on fitip-board. 
•Several experiments have taught us that the 
Swedilh iron guns are jireferable to all others. 

C.tNNON is now generally call folid, and 
the cavity bored afterwards by a very curious 
machine for that purjiofe, where the gun is 
placed in a perpendicular pofition ; but of late 
thefe machines have been made to bore horizon- 
tally^, and much truer than thole th.at bore in a 
vertical form. This new machine was tirll in- 
vented at Strafbtirg, and greatly improved by 
Mr. Verbruggen, a Dutchman, at prefent head 
founder at the royal foiindery at Woolwich, 
where probably the bell horizontal-boring ma- 
chine in Furope has been lately fixed ; it both 
bore' the infide, and turns and polilhes the out- 
lide at oiicc. 

Names of the f ever al parts of a Cannon. See 
Plate \ I. 

'The grand divijjons exterior, arc as follow, viz. 
Firjl re-inf cree, is that part of a gun next the 
breech, which is made llronger, to refill the 
force of powder. 


Second 
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Second re-inforce. This begins where the firfl: 
ends, andis madefomething fmaller than the firlh 

The chace, is all that part from the trunnions 
to the muzzle. 

The muzzle, properly fo called, is the part 
from the muzzle aftragal to the end of tlie 
piece. 

Snic.ll divijictiu exterior. 

The cafcahle, the hindermoll part of the 
breech, from the bafe-ring to the end of tlie 
button. 

The cafcahle-ajlragal, is that diminilhing part 
between the two breech-moulditigs. 

The neck of the cafcahle, is that narrow fp'ace 
between the breech -moulding and the bi.tton. 

The breech, is that folid piece of metal behind, 
between the vent and the extremity of tlse bai'e- 
ring, and which terminates the hind part of 
the gun, cxclufive of the cafcable. 

The breech-mouldings, are thole eminent jnvrts, 
as fquares or rounds, which I’erve only for or- 
naments to the piece, &c. 

The bafe-ring and ogee, arc ornamental mould- 
ings : the latter is always in the fliape of an S, 
taken from civil .architecture, ;uid ufed in guns, 
mort.’.rs, and howitzers. 

The veut-fcld, is the part from the vent to 
the firJt re-inforce allragal. 

The z:nt ajtragal and fillets, arc the mouldings 
and fillets at or near the vent. 

'I'he chargin'^ cylinder, is all the fpace from the 
charc-allrag d to the muzzle-altragal. 

The fi/jl re-inforce ring and ogee, is the orna- 
ment on flic fccoiul re-inforce. 

The fi-jl rc-inforce aftragal, is the ornament 
between the firlt and I’eeond re-inforce. 

‘fhe chafe-girdle, is the ornament dole to the 
trunnions. 

The trunnions, are two folid cylindrical pieces 
of metal in every gun, which projeCl the piece, 
and by w'hich it is fupported upon its carriage. 

The dolphins, arc the two handles placed on 
the fecond re-inforce ring of brafs guns, re- 
fembling the fifli of that name : they ferve for 
mounting .and difmounting the guns. 

The fecond re-inforce ring and ogee, are the two 
ornaments joining the trunnions. 

The fecond reinforce-afiragal, is the mould- 
ing neared the trunnions. 

The chafc-ajiragal and fillets, the two laft- 
mcncioned ornaments jointly. 

The muzzle-aftragal and fillets, the joint or- 
naments neared the muzzle. 

The muzzle-mouldings, the ornaments at the 
very muzzle of the piece. 

The fwelling of the muzzle, the projedted part 
behind the muzzle-mouldings. 
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Litcrior parts. 

The mouth, or entrance of the bore, is that p u t 
where both powder and b.all are put in, or the 
hollow part which receives the ch.irge. 

The vent, in all kinds of fire-.anns, is vul- 
garly called the touch-hole : it is a final 1 hole 
piiTCed at the end, or near it, of the bore 
or chamber, to prime the piece with powder, or 
to introduce the tube, in order, when lighted, 
to fet Hie to the charge. 

The clamber, which is only in large calibres, 
is the place where the powder is lodged, whicii 
forms the charge. 

Tools for loading and firing Cannon, are ram- 
mers, fponges, ladles, worms, hand-lj)ikes, 
wedges, and ferews. 

Coins, or wedges, to lay under the breeeh of 
the gun, in order to elevate or deprefs it. 

lland-fpikes, ferve to move and to lay the 
gun. 

Ladles, ferve to load the gun with loolc 
powder. 

Rammers, are cylinders of wood, whofe dia- 
meters and axes are equal to thofc of the Ihor : 
they ferve to ram home the wads put upon the 
powtler and Ihot. 

Sponge, is fixed at the oppofite end of the 
rammer, covered with lamb-lkin, and ferves 
to clean the gun when fired. 

Screws, arc ufed to field-pieces, inftead of 
coins, by which the gun is kept to the fame 
elevation. 

TooU neceffary for proving Cannon, arc, a 
fearchcr with a reliever, and a fe.archer with one 
point. 

Searcher, is an iron, hollow at one end to 
receive a wooden handle, and on the other 
end has from 4 to 8 flat fprings of about 8 or 
10 inches long, pointed and turned outwards 
at the ends. 

The RcUever,\s, an iron flat ring, with awooden 
handle, at right angles to it. When a gun is to 
be fearclied after it has been fired, this I'earcher 
is introduced and turned every way, from end 
to end i and if there is any hole, the point of 
one or other of the Iprings gets into it, and re- 
mains ’till the reliever, palling round the handle 
of the fearcher, prefling the fprings together, 
relieves it. 

When there is any hole or roughncl's in the 
gun, the dillance from the mouth is marked on 
the outfide with chalk. 

The other fearcher has alfo a wooden handle, 
and a point at the fore end, of about an inch 
long, at right angles to the length : about this, 
point is put fome wax, mixed with tallow ,which, 
when introduced into the hole or cavity, ir 

jircfled 
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prefled in, when the iinpreflion upon the wax 
gives the depth, and the length is known by 
the motion of the fearcher backwards and for- 
wards : if a hole is of an inch deep, the gun 
is rejetlcd. See iNsxRUMiiNTs. 
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Charges far all the different pieces, and on all 
occafions, in garrifon and the field. 

In order to render this difficult article vifible 
on fpeculation, I have formed tlie following 
table. See Proof. 
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‘The price of artiilcry. 

'I'hc government pays ijol. per ton forbrafs 
cannon, l al. for each horfc; and a fixed price 
is allowed for carriages, wheels, iron-work, 
tumbrels, ammunition, and ball. For cannon 
ball the government allows 1 61. per ton, and 
81 . 8s. per Ciuintal for gunpowder. Hence 
a C4-poiiJider, with all its appurtenances, 
ready to aft againfl: an enemy, Hands 
the government in 3^41. 198. 5 id. a 12- 
j)oiinder, in 208I. ics. 6d. and a b-poiindcr, in 
119I. i^s. 6 ’d. 

Can NON-Z^.v/nV/.f. See Gabions. 

‘ 7 (t lUiii Ca n non . .See Nai l. 

CAK'1'F.FNS, in mhlary arlk\'^, implies a 
tin vellel ufed by the Ibldiers on a marcii, ive. 
to < .11) y water or other di'inkables in, .iiid holds 
abo’ir ’ quarts. 

L’.AN i ONMFN’r.S, in r,ji[it :yy affairs, is 
the qiiai tering the aiioy as near to eaui oilu r 
as poflibic, and in the f.ime manner they iii- 
camjv.tl in the field. 'Fhe chief real'ons for can- 
toning an army .ire, firfl, when the campaign 
begins early ; on which occafion, in cantuning 
vonr troops, two objefls tiemand attention, vi/. 
the milit.iiy object, and that of fubfillante : th.c 
2d is, when an army h.is finilhed a liege e,irly, the 
tioojisare allowed to ixpofe ’till the fields pi o- 
duce foiage for their fubliflance : the "jd leafon 
is, when the autumn proves rainy, and forage 
I'carce, the troops are cantoned to protect them 
from the b.id weather. 

CAN \ A'S-Uags. bee Bags, Sand-Zw..,, icc. 


CAPS, m gtainery, are pieces of leatlicr, or 
moie commonly Iheep-fkins, to cover the 
mouth of mortars when loaded, ’till they are 
fired, to pievent damps, or rain getting in. 

Cav -S quares. See C.\rriacji;s. 

CAPri'r\L, in forlificaticn, is an imaginary 
line which divides any work into two equal 
and fimilar jiai ts. It lignifies alfo, a line drawn 
fiom the angle of a polygon to the point ol 
the balHon, or from tlic point of the ballion 
to the middle of the gorge. 

C’APrrUr.A'J'lON, in mililary affairs, im- 
plies the conditions on svliieh the gairilbn of 
a place befieged agree to deliver it uj), fee. 
J'his is likewile the Jail adion, both in the at- 
t.u k and defence of a forrilit .:rion, the ctni- 
ditions of which may be of varii.us kinds, ac- 
coiding to the clilieTent circuniliaiices or fuua- 
tions in wliieh they are. 

As foon as the eajiitulation is agivcil on, and 
figned, hoflages are genei'ally delivered on both 
fides, for the exaft performance of the a; ti- 
des ; pait of the place is delivered to tlie be- 
fiegeis, and a day appointed for the garrifoir 
to evacuate the place. 'I’he ufual and moil 
honourable conilitions ai*e, with ai'iiis and bag- 
gage, drums beating, and colours Hying, 
matehts lightetl, and ionic pieces of artillery ; 
waggons, and convoys for the baggage, fick 
and wouiulcd, &c. 

CAPONJKR, in fortificalmi, is a paflage 
made from one work to another, of 10 or 12 
feet wide, and about 5 feet deep, covered on 

each 
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each fide by a parapet, terminating in a glacis. 
Sometimes they arc covered with planks and 
earth. See Fortification. 

CAPSTERN,\ in military mechanics.^ fignifies 

CAPSTAN, J a ftrong mafly piece ot' tim- 
ber in the form«of a trvmcatcd cone, and hav- 
ing its upper part, called the drum-head, 
pierced with a number of fquare holes, for 
receiving the levers ; and by turning it round, 
fcveral actions may be performed tliat require 
an extraordinary power. 

C.'\PTAIN, in military affairs, is a military 
officer, who is the commander in chief of a com- 
])any of foot, artillcrj', horfe, or dragoons. 
The name of captain was the firrt term made 
life of CO cxprcis the chief or head of a com- 
pany, troop, or body of men. 1 le is both to 
maich and liglit at tlie head of his company. 
A capt.iin of artillery and engineers ought to 
be more a mafier of the attack and defence of 
forti fieri places tian either a captaiti of infantry 
or cavalry ; brcaiil'e they nui!t be goo.l mathe- 
maticians, and underfland t!ie raifn.' of all 
kinds of batteries, to open the trenches, to eon- 
d'uft the fap, to make mines and fougaffes, and 
to calculate their charges. I hey ought further 
to be well acquainted with the power of artil- 
lery, the dodrinc of the inilitaiy projectile, 
and the laws of motion, togetlicr with the 
fyllem of mechanics ; and Ihoiild be good 
draiightfmen. A captain has in moll ierviees the 
j o\vi.r(jr appointing his own J'erje.vnt sanrl corpo- 
i;ds, but cannot by his own autiiority break them ; 
neither can he punifii aloldier v. ith de.ith, un- 
Idk he revolts agaiuft him on duty. iVniong 
lire horfe, when captains of feveiv.l leglmenrs 
iiatt, he that has the elilelt^coinmiiiion takes 
place and commands ; but among the root, the 
captain of the eUlefl. regiment commands all 
tliut are of younger regiments, iluiugh they 
have elder eommilfitins. 'I'he I uue denr'-mi- 
iiition is given t3 him tlut commands a fhip 
of v/ar, or tjic like. Captains of.lhe guards in 
the F.nglilh fcrvice rank as colonels in inaieh- 
\nu; regiments; the e.^pt.iins v.x airillery in 
the [h-uffuin lervleerank ns nnijop; In the anny, 
and have an extraordinary pay^ un account of 
the frreat qnalilicuLions that monarch demands 
oi them ; and the caj)tains of bombardiers, 
miners, and artifreers, in tiie Fortiigu-'ie fer- 
viee, have 3I. 7s. 6d. a month more ilvin.ihc. 
ca])tains of artillery in the fame regiment. 

the commandin'^ ojiieer 
of the coioner.s company or troop in every le- 
giment. He commands as yoiirij^cll captain, 
tkoiigh in reality he is only the firlf lieutenant, 
the colonpl being himfeif captain. 'This de- 
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nomination was aboliflied in the Faiglifli army 
in 1772, when it v/as ordered that for the future 
all captain-lieutenants ftiould have the rank 
and title of captains in the army. This title is 
ftill ufed in all foreign ferviccs. 

Capitaine e» pied, or captain in pay, one v/ho 
is not reformed, but keeps in full pay, and ex- 
empt from duty. This expreflion occurs fome- 
tinics in hillory. 

•Captain reformed, one who, upon reducing 
the forces on the termination of war, lolls his 
company, yet keeps his rank and pay, wl.etker 
on duty or not. 

Captain is one wholofcs his com- 
pany on the reduction of an army, and retirer. 
on half-pay, until feniority puts him into tluiy 
and full pay again. 

Captain en fecond, or fecond captain, is one 
wliole company has been broke, and wlio is joined 
to another, to ferve under the captain of it. 
This is cuftomary in Fr.ince, but not in 
F.n gland. 

C.\piTAiNEifc'.r_g-<rn/£V,orc.’,}',tain of tin- ginards, 
is the cajitain of a company in any of tne re- 
giments of guards. 

Cap-a-pee, in military antiquity, implies 
being clothed in armour liorn head to fiiot. 

CARABINE, in military iff.trs, is a fire- 
arm romewhatfinallcr than the tireloe!.' •>!' i!:e 
infantry, and ufed by all the iiori’e. k can ic-: 
a ball of 24 in the pound : its b.iircl is j [Vet 
long, and the whole length, ineludi.nj the 
Itock, 4 feet. , 

AV^uZ-Carabines, are generally of r! e firnc 
diri'.cnfions with the above, die band of uiiicii 
is rilled fjiirally from the breech tvj tlie mouth, 
lb that when the ball, which is forced ii.to it, U 
driven (.ut again by the (Irength of ti;e ju-wder, 
it is lengrl’cned about Jhe breadth of a finger, 
and m.ukcd with the rille of the b-cie. Fire- 
at ms of this kind have a im.clr greater range 
rh.an any other, becaule the riue of the bairel 
impedes the ball, which by tha'". means makes 
tile' greater relidancc at the firfi inflammation 
of th.v powder, giving time for the whole clia.rge 
t!) take fire, before the ball is out of the bete. 
Ti'.eie :M:ms are ufed by the hunters, or lit he 
infantry. 

CARABINEERS, .or Ccrliiteers, . All regi- 
ment.s of light-armed horfe were fonne’rly e a Icii 
lo ; but iince the forming of huliai.s and 
tiulfeurs, they have loft that tlenoiniiiatnni 
and now all the foreign heavy cavalr) are calie.l 
Carabineers. 

CARCASS, iri military affairs, are of twi.’ 
forts, oblong and routitl : the uncertain flight 
of die firft fort has almoll rendered them niV- 
G. lei's. . 
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Icf's. They arc prepared iii the following man- 
ner: boil 1 2 or ! j^lb. of pitch in a glazed eaithtn 
pot; mix with that ; lb. of tallow, ^olb. of 
powder, Mb, of lalc-p^'tre, and as many llopins 
as can be pot in. Before the compofition is C(.l 1> 
the c.i! c.i:-, moil- be iilied ; to do which, fmcar 

your hunils with o;l or t illow, and fill the t .ir- 
eal's - full vvirli the above compofition 5 then 
put in loatled pieces of gun or piltol barrels, 
loaded .-renades and the intervals with com- 
pofitioii" and cover t!ie whole over with coarle 
cloth, well ll’weil together, keeping it in a round 
form. Then jiiit it into tne caicals, having a 
hollow' ti'p and bottom, with bars running be- 
tween them to l\ohi them togetlier, andcompolcd 
of 4 iii[)s of iron Joined at top, and fixed at 
tlic bottom, at e(]ii.d dillances, to a piece of 
iron, wliicli, together with the hoops, when 
'filled, form a coinpletc globular body. When 
tniitc finilhed and cold, it mull; be fteeped in 
liiolted pitch, and then inftantly immerged in 
< ()!d water. 1 .alVly, bore 3 or 4 holes at top, anil 
rill the fame witiifuze compofition, covering 
the holes with pitch until uled. They arc 
thrown out of mortars, and weigh from 50 to 
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2301b. according to the fize of the mort.ars 
they are tlirown out of. There are other car- 
call'es for the fea-Iervice, which differ from a 
fliell only in the compofition, and the 4 holes 
from which it burns when fired. 

Carcassus were firft ufed by the bifliop of 
Munfter, at the flcge of Groll in 1672, where 
the duke of Laixeinbourg commanded. 

CARRI AGKS, in military affairs, are of va- 
rious kinds, viz. 

f/Vmyiiw-CARRiACES, are thofe on which all 
forts of garrilbn pieces are mounted, 'riiey arc- 
made muchfliorter than field-carriages, and have 
generally iron trucks inflead of wheels. 'I'heir 
dimenfions arc all fpecified in the following 
table, together with the names of every ar- 
ticle thereto belonging. The dimenfions are 
cxprellctl in inches and decimals, except the 
head column, which is the nature of the gun, 
from a 42 to a 3-pounder. The arms of the 
hind axle-tree, having the fame dimenfions as 
thofe of the fore ones, are omitted, as alfo the 
height behind the fide pieces. See I’l. \’I. 
fig. 2. 


N.iture of tlie gun 

- j 

42 ; 

> -1 ■ 

24 

18 

1 2 

9 

6 

.3 

, . , ^ . f before 

- 1 


lO. 5 

‘ 5 - 5 

14 


II. 5 

9 

Widt:uiiclorea|j^j.|p,,j 

j 

as ' 

-J* 

-.L s' 

22.5 

21.5 

19.5 

18. 5 

if). 5 

12.5 

Lore axle-tree length 

- 

57 i 

.^7 ' 

54-5 

i 4.5 

45 * £ 

42. ; 

38.8 

32. 5 

Mcngth - 

“ 1 

.f 5-4 

_^6. h 

. 34 - 

oJ- ‘ 

29.5 

27.5 

24. 8 

19.5 

Body - - ^ height - 

- 

i-.«; 

10. 8 

10. 

10 

10 

9-5 

9 - 

8.3 

[breadth 

- 

6.81 

6. 8, 

6. 8 

6 

S ’- 5 

. 4-2 

5 - 

4 

/length 


ic. 8iio. 2, 

9 - 0 

9 - - 

8 

7-5 

7 

S -3 

A,m> - - - 

1 

6. 2 

0. 2; 

6.2 

s-s 

5-2 

5 

4-5 

3-5 

1 lind axle-tree length 

- 

57 

57 :54 i 

[S ‘-5 

45-5 

42. 5 

) 3 - 8i 

132. 5 

r length - 

- 

4 

36. 6!34. tj \ 

< 3 - > 

29.*5 

\ll . e . 

1 ' •' 

24, 8 

‘ 9 * 51 

Body - -i height - 

- 

6.8 

6. ( I . 

6. 8 

6 

5 - si 

5 - 2 

5 

4. 

[ breadth 

- 

12 

12 

I 2 

12 

1 2 

1 2 

12 

1 2. 

, ( diameter 

- 

19 

'9 

18 

18 

16 

16 

H 

14 

lore-trucks jbreadth 

- 

6. 5 

6.5 

5-5 

5 

4 - 5 

4 

3-5 

.3 

, f diameter 


16 

16 ' 

16 

15 

>4 

14 

1 2 

10. 

Hind-trucks grca-lth 

- 

6. 5 

6 1 

1 5 - 5 

5 

4-5 

4 

3-5 

3 

f height before 

26. b 

::.M2 

'26. 

23.6 

20 

18, f 

16 

13.6 

Side-pieces - < length 

- 

78 

I7H ! 

r - 

69 

6f) 

63 

60 

37-5 

[ breaiith 

- 

6 . c 

! 6. 

5 - 5 

5 

4.5 

4 

. 3-5 

3 - 

'J'runions from the head 

- 

8 

i 8 

8 

8 

6. 8 

6. 6 

6. 6 

6 


KiiiKi'S of a.U the iron-ioorlt cf a garrifon-Q.\K~ 
RiAOE, together "jjilh the quantity of each fort. 


Cap-fquares - - - 2 

I'iyc-bolts - - - 2 

Joint-bolts - - - 2 

Tranfom-bolt - - - i 

Bed-bolt ' - - I 

Bracket-bolts - - - 2 


Jlind axle-tree bolts 

Burs 

Loops 

Dowel-pins 

Scpiare riveting-plates 

Rings and keys 

I’ravcrfi n g-plates 

Linch-pins 


• 4 

- 'I 

' 4 

- 8 


- 2 

- 4 ■ . 

Axle. 
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Axle-tree hoops - - - a Ipefts very unfit for garrifon fcrvicc, though 

Axle-tree ftays - - - z frequently ufed. 

Keys, chains, andftuplcs - z 3 rtfw///»^-CARRiAO£s, arc fuch as guns arc 

Stool-bed bolts, &c. - - z mounted on for fieges, and for the field : thev 

are much longer, and differently conflrudei 
N. B. As the trucks of garrifon-carriages from garrifon-carriages ; having 4 wheels, > 
are generally made of caft-iron, their axle- for the carriage, and 2 for the limber, which lali: 
trees fhould have copper clouts underneath, arc only ufed on marches. Tlie names and di - 
to diminilh the fridtion of the iron againll the menfions of each part are fpecified in the 
wood. Travelling-carriages are in many re- following tables. 


Cheeks. 

Nature of the guns _ _ _ 

I.ength of the checks in feet 
Thicknefs of the cheeks in inches and decimals - 
Height of tlie plank _ _ _ 

f before 

Height of the cheek' centre 
[trail 

Head from tlie centre 


Length of the trail 


Nature of tlie guns 
Body 

Arms - 


Total length 


Of the axle-trees. 

{ length 
breailrh - 
height 

{ length 
body iliametcr 
linch diameter 


Calibers, or nature of the guns 
Wheels diameter 


Of the •ubsels. 


Nave Itngth 


Diameter 

Fellies 

Spokes 


fbody 
- -j middle 
[linch 
I thicknefs 
" \ breadth 
j thicknefs 
” ^breadtii 


N. B. The explanation of this table is as 
the former, except the lafl: column, which cx- 
preffes general dimenfions, taken from the 
diameter of the fhot, divided into 24 equal 
parts i a method by which &11 the dimenfions 
of both guns and carriages ihould be regulated. 

Natnes and juantity'cf the iron^^orkof a T" ravclliii^- 
Carriage. 

’ " rbreafl* i 

Tranfom- bolts, with burs-l centre a 

[trail a 


24 

18 i 2 1 

6 

J 1 

13- 

5-8 

12.5 12 

5. ? 4. 6 

21.6 19 

19. 6 17 

I i 

3.6 

10 i 
( 

.I- 1 

12 

lO 

16 

14 

'3 

11.5 

‘7 

16.6 15 

10 

9-5 

12 

II. 6 1 1 

10 

7-3 

74 

I18 

72 69 

i6. 615 

60 

1 2 

5-5 

;o 


24 

( i8 1 12 

6 

3 


38.538. 819. 40 40. 5I 

7 1.^ 6 . t. 6 ; 

9 9-8 8- 3 « /■•5 

21 20. 820. 519 17. .jj 

7 6. 8 6.5 6 5.5; 

5 4. 8 4. f 4 3. 5I 

81 80.580 78 76 { 


24 

1 2 

6 

3 

parts 

58 

Lrs 

00 

f-ix 

cc 

58 


‘ 7-5 

‘7 

kv 5 

12. 5 

76 

'-5 

•5 

‘3 

12. 5 

hi 

10 

i6 

*4 

'3 

74 

‘ 3-5 

‘ 3-5 

10 

10 

1 

60 

5 

4-5 

4 

3 


6.5 

6 

5-5 

5 

.>S 

2-3 

2. 2 

2- 

2 

10 

4 - <; 

4 


3 

0 


fbreaft 

IVanfom-plates, with hooks < centre 


Trunnion-plates • 

Cap -fquares with joint- bol ts 

Spring- keys, with chain and flaples 

Ey.-b„lcs . . 

Single forelock keys 

Bed piece, chain and ftaple 

Locker - - - ( 1 ;'?-^“ ,, ,l 

bhalp with Ili 


Iph 5 I 

'VNcod 
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Wood fcTCV/S 
Plates, with rofcs 
Bread -plates 
Garnifli 


fgari 
\ rrai 


jjarnifli 
lil 


j bolts 
nails 


Axle-tree-bands 

Side-draps 

Draught- rings, with bolts and burs 

lajclving-plates — 

Ladling rings and loops 


Nails 

Pintle -plates 


^ role-buds 
diamond-headed 
counterfunk 
trail 


2 

2 

2 

2 

6 

2 

4 

2 

2 

8 

4 

8 

26 


K ivets for the dowledges 
Nave hoops 


I 

1 a 
6 
0 
6 

..6 


9 

6 


Names and quantity of iron-work of an 
axle-tree. 


Axle-tree-bar 
Clouts — 

Axle- tree- 'loops 

Murters with draps 
Walliers — 

Linch-pins 
Axle-tree-bolt ^ 
Single forelocks — 
Clout-nails ~ 
Dog-nails — 

Axlc-frec~hoops 


f body 

I linch 

{ lineh 
arms 
body 


1 

2 
2 
2 
2 
2 


1 

2 
X2 

8 

2 


N. B. Tlic dimenfions of carriage limbers 
w'ill be mentioned in the article Field-CAV.~ 
riagtss, as they are the fame with travelling 


/’rt' 4 / Carr 1/1 OKS, are both diofter and 
lighter tliaii thofe before mentioned, bearing 
a proportion to the pieces mounted thereon : 
the names and dimenfions of every part are 
fpecilied in the I’ollov/ing tables. See PI. Vll. 
Iig. 1 and 2. 


Names and quantity of all the parts of a wheel 
and ircH-work. 

N ave — 

Spokes — 

bellies - 

Dowel -pins — 

Streaks — 

Streak-nails — 

Nave- boxes — 

Dowledges 
Nave -hoop-dubs 
Box pins 


Calibres 

{ length 
height 
thieknefs 

{ height before 
at the centre 
at the trail 
Length of the trail 
Kiom liead to centre • 

{S;:i : 

f length 

Lockers < breadth 
[deptli 
I .ength of the 
hand -(pike 
Diameter at the 
of ditto 

handles in 
th 
lit 

diameter 
imeter of 1 

W heels height 
Nilve length 

vvi..ds cii»- 13,^. ; 

[linch 
I height 
I breadth - 
J breadth - 
L thieknefs 


trail) 

. i 

trail 


handle? 

, \ 

•rew for ) lieight 

idiameter 
I diameter 
V locket 


Sc 

elevation 


meter 


Fellies 

Spokes 


24 

12 

<> 

jiarts 

io 3 . 

106. 

94 - 

‘ 3-4 

15.6 

14. 

12.4 


4-5 

3*7 


0 . 1 8 

‘ 4 -S 

12.7 

1 1. 

•2. 1 8 

L2. 

10.9 

9.8 

2. 16 

10. 

9.2 

8., 

1.16 

1 I. 


10. 

1.2 2 

50. 

45 

40. 

I 1 .() 

11.5 

10.7 

10. 

2. 1 

* 7 - 

■ .V 

1 

>.13 










— 

' 3-3 




4-3 



60. 

37 - 


4 * 

3-5 

3 - 



5. 1 

4 - 

1 


10.5 

9 - 

1 


7 

I - 



— 9 

' 



3. 

2.5 


50. 

50. 

50. 

45 - 

15. 

' 3 - 

12.7 

3 - 

‘.L 

11. 

10.6 

2.10 

14. 

12. 

1 1 .6 

2.15 

12. 

1 1. 

10. 

*■’0 

4-7 

4 * 

3-6 ; 

1 . 

d -3 

2.8 

2.4 1 

0 . l () 

2. 

1.8 

'• 7 ; 

0.9 


3 -?- 

2.9 ' 



TJmhers, are two-wheel carriages, fome- 
times m.ade with diafts, and fometimes with 
beams for drawing double : they ferve to fup- 
jiort the trail of feld-carriages, by means of 
the pintle or iron bolt, when artillery is 
tranfported from one place to another ; and 
are taken off again when the pieces are to be 
lirctl, unlcfs upon a march, when harrafled by 
the enemy, &c. Tlieir condruftion is in the 
following tables. See PI. VII. fig. 3 and 4. 


carnages. 


Calibres 
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CAR 


Calibres 


Nave - - - 


I’clHes 

Spokes 


Body 

Anns length 
Diameters 


7 


length 

diameter of the body - 

middle - 

* linch 


S breadth 
"^height 
^ breatlth 
~ i thicknel's 

{ length 
height 
breadth 


^ body 
2.1iiich 


Shafts length 
Bre.ailth 

Height 

Beams 


Jliindeiul 
i.ft>re end 
5 Iiind end 
i fore end 
Hength 

■ < breadth, hind end 


BolflcT 

Fore crofs-bar 

Iliml crols-bar 
Axle-tree from 


height 
Icngtli 
breadth 
€ breadth 
height 
^ breadth 
height 

L* fore crols-bar - 


24 1 

12 

6 

_JLI 


48. 

48. 

48. 

V.- 


16. 

15- 

14. 

10. 


14. 

14. 

« 3 - 

12.5 

2.15 

12. 

12. 

1 1. 

10. 

2. 10 

4.5 

4 - 

3-5 

O' 

0.20 

5 - 

4-5 

4 - 

3-3 


1.8 

1.6 

1-4 

1.2 

0.9 

4 - 

3-5 

3 - 

2-5 

0.19 

40. 

40. 

40. 

43 - 


7.6 

7 - 

6. 

5-5 


6. 

5*5 

5 - 

5 - 


19- 

18. 

* 7 - 

13- 


5 - 

4 - 

4 - 

4 - 

0. 2;^ 

4. 

3 - 

3 - 

3 - 

0.1 9 

94. 

94. 

94 - 

04. 


6. 

5-5 

5 - 

4 - 

I'S 

3 - 

3 * 

2.5 

2-5 

0.15 

3-3 

3 - 

O' 

3 - 

O.ib 

3 - 

3 * 

2-5 

2.5 

0.15 

no. 

no. 

no. 

no. 


4*5 

4 - 

3-5 

3 - 


4 - 

3*5 

3 - 

2.5 


12.5 

10. 

8 . 

7 - 


36. 

36. 

36. 

36. 


6. 

5-5 

5 - 

5 - 

1.4 

45 

4 - 

3*5 

3 - 

0.20 

‘•5 


1.5 

1-5 


! 3*5 

3-5 

3-5 

3-5 

0.16 


1-5 

*-.1 

‘•5 


I11.5 


11.5 

11.5 

2 . 1 ^ 


of rdl the iroti-ivork of the fhafts and 
beams of limbers^ 'ueith the (inautity of each fort. 


Limber-bolt — 

Shaft-rings — 

Shaft-pins with chains 
Ridge-chain hook and loop 
l-imber-chain hook and rings 
Urcech-hooks — 

Single forclock-keys — 

Nails, diamond-headed — 

Dog-nails ‘ — — 

Bol Iter-hoops — — 

Pintle — — 

Pintle- wafliers and plates — 


1 

2 

2 

1 
1 
n 

4 

8 

6 

1 

1 

2 


N. B. The iron-work of the wheel and axle- 
tree are the fame as mentioned before, under 
the articles wheelsy axle-trees, and under the 
general term Carriages. 


C<tl 7 tf/fr-CARRiACES, fcj-ve for ij-poundcrs, 
Thcfe carriages are made with lhafts, fo as to 
be drawn without a limber. In the laft war 
the king of Prullia mounted light 3-pounders 
on thefe carriages, which anlwcrcd very well. 
Their dimenfions are 


Total length of the (liafis 
V rs 1, J crofs-bar 

r m t c I c.id to the round part - 

lldsht.tthc - 

Width within behind 

A..h.ro„ . ; ; 

From the hind end to the axle-tree 
Crefs-bar from the hind end 
Leno th of the cheeks - - - 

Dicadth of the fore checks 

Width wuhin : : 

Height of the clieeks - - - 

Total length of the axle-tree 

Lengthof tho * ■ 

Breadth of the body « - - 

Height of ditto 
Circiitcft: diameter of the arms 
Leail diameter of ditto 
Diamcicr of the wheels 
Nave length - . - 

' body 
middle 
linch 
breaflth 
thicknefs 
'breadth 
height 


Diameters 

Spoiccs « 
Fellies - 


1 .lliill. 

. .11 1 

1 

1 

1 

‘ 4 - 

2T 

16 

* 5 

I 

1 1 

5.1c 


3' 

3 


3-5 

. 8.15 


4-5 

y- 

2 

o.s 

7 

2 

4 - 

7.10 

2 

1. 

7, 


II. 

s 


3 - 

1 2 

4 

2. 

I 1 


*•5 

I 


8. 

2 


11.5 

1.20 


6.5 

1.15 

6 

4 - 

18 

3 

6.5 


1 

4-6 



5 * 



6. 



S' 



3'3| 


4 

3- 

I 3 -S 

I 

I. 

4-5 


1 1. 

3 

1 

1 

3*5 


It.. 

2-CO 


i.j! 



1 

1 . 



1 . 


.jj ' ' 

|.|r> 


N. B. The 
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CAR 


N. B. The dimenfions, not infcrted l*eir, 
may be t»kcn froin the draughts, where they 
Hie all mentioned, as likewife the iron-work. 

//c:iv/2-Carriacvs, are for tranfporting 
howit/ers; and rhofe for the 6 and 5.8-inch 
liowit^ers arc made with ferews to elevate 
tliem, in the fame manner as the light 6- 
younilers ; fir wliich reafon they arc made 
a bed, and the centre tranfom mud 
tu- ij inehe,-. broad to lix the ferew, inftead of 
4 for thole made Without : in the centre, bc- 
tv. ten tiic trail and centre-tranfom, there is a 
r anfom bolt, which is not in others, bccanle 
t!ie eenrjc-tranlbm mud be mads to be taken 
01. t ; after which the howifAer can be elevated 
to ; ry .mole iintier 90 degrees. Their dinien- 
lion.s .lie as follow : 


l,.eiigth of the cheeks 
Th;ei,.nef> of tlie cheeks - 
I leighr of tiie cheeks before 

at the centre 

at the trail - 

I .ength of the trail _ _ _ 

1 leight of tlie plank - - - 

I'Vom the head to t.hc centre 
Trunnion-holes from the head - 
f length 

Bread -tranfom'l height 

[ thicknefs - 

{ length' 
height 
thicknefs - 

{ length 
height 
tliicknefs - 


815. 1 

6. 

k-s 

3. 

1 :6. 

1.8 

1 '4. 

1. 

1 j2. 

•17 

lb. 

I. 

I ,6. 

dj?. 

19. 

.15 

I |2.S 

.21 

■ 14-5 

•9 

I 4. 

1-3 

[■ 2.5 

4-5 

.10 

I 7. 

1-5 

1 ‘J. 
k-5 

i -23 


The iron-work of thefe carriages is the fame 
as in rlic tield-carriagcs (which fee) except that 
heie arc only 4 garnidi-nails, a on each fide : 
the clieeks, being fo ftiort, ■wdll admit of no 
more. The wheels and axle-trees are the 
fame as in the 18 and 12-pounder carriages. 
7 ‘«//;/bv/-CARKIAG£. ScB TuMBREt.. 
.flAt'/'-CABRiAGE, is purpofely for conveying 
mortars and their beds from ojic place to 
an.othcr; the ilimenfions of which arc as 
tyllow ; 


Fore-wheel lieijfht 


Nave length 
Diameters 

Fellies 

Spokes 


f body 
- • middle 
(linch 
I height 
1 breadth 
j bnadth 
" I thicknefs 


inch. 

48 

15 

>+ 

'5 

5-5 

3-5 

o 

3 


Kind-wheels height 
Nave length 


Diameters 


Fellies 


?pokcs 


{ body 
middle 
linch 
f height 
’ 1 breadth 
f breadth 
thicknefs 


Fore axle-tree total length 
n ength 
breadth 


Body 

Arms length 
Diameters 


[^thicknefs 

J body 
[ linch 
f length 

Bolder - - ■! breadth 

[height 

Flind axle-tree total length 
flength 

Body 


Arms length 
Diameters 


-■I breadth 
1 height 

I body 
" I linch 


Bolder 


r length 
I breadth 
^ height 
f length 

Side-pieces -j breadth 
I height 

Didance between the axle-trees 
Side-pi ices proleft eoimlly by 
Shafts length 
Length of the drait-bar 
r behind 
Sliafts breadth •! middle 
^ before 

f behind 

Opening of the drait bar middle 

t before 


Ihch. 

60 

17 

14 

'5 

13 

6.5 

4 

4 

77 

39 

6.5 

8 

JQ 

6 

4 

49 

6.5 

7 

77 

37 

7 

8.7 

10 

6.4 

4.8 
47 

7 

v* 

o 

> 3 - 

6.C 

6.-5 


9 ^> 

19 

5- 3 
6 

3 

28. < 

32.5 

24 

5 

46- 

6 - 5 
8 

12 


FIcight of the lhafts 
f length 

Rider - -■! breadth 

e height 

Interval between the fide-pieces 
Side-pieces arc let into the rider and 1 
hind-bolder. - - 1 “ 

TV'«r^-CARRiAm-s, are to carry timber and 
other Jicavy burthens from one place to another, 
at no great didance: they ferve alfo to convey 
guns or mortars upon a battery, where their 
own carriages cannot go, anrl are drawn by 
men as well as hories. Their dimenfions are as 
follow ; 

Fots 
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CAR 


r body length 
. j breadth 
Fore axle-tree <hcight 

Janus length 
C diameter 
f body length 
I bread til 


Hind axle-tree 


'height 
/arms Icngtli 
diameter 


( length 


Side-pieces 


I'orc-bolftcr 


Ilind-bolllcr 


Shafts 


Jnclu 

32 

5 

1 1 

6.5 

3 

3 i 

6 

7-5 

6.5 

3 

100 


breadth 
j height 
" j interval 
I to the fore axle-tree 
I to the hind axle-tree 
r length 
- breadth 
t lieight 
r length 


r jengrn 
-:i breadth 
I height 


length 


1 height 

( near the bolt 
middle 
before 
before 
middle 
at the bolt 

From the end to the ftrait crofs-bar - 


Breadth 


'Trucks 


rlength - - 30 

. -1 jbreadrh - '■21 

^height - - 4 

C inten'^al - - 10 

'IV,, -Vc J diameter - - 2j 

[ tliickncls - - 4 

'The crofs piece fixed upon the fore ends of 
the fide pieces, is 5 iiii lies broad, 3 high before, 
and 1.5 behind. The crols piece behind the 
fore bolfter and the fide pieces, is 10 inches 
broad, and 1.5 thick. I'he bolftcrs are let 
into tlic fide pieces about 3-4ths of an inch. 
'The iron-work is fo diftinftly feen in the plan 
and elevation of the carriage, that it would be 
needlefs tt) mention it. 

/Vff/(?«-CARRiAOE. Carriages of this kind 
are folely for tranl'porting the pontons : they 
had formerly but two wheels, but are generally 
now made with four. The making ufe of two- 
wheel carriages for travelling a great way, is 
contrary to fcnfc and reafon ; bccaufe the whole 
weight lying upon the two wheels, muft make 
them fink deeper into the ground, than thole of 
a four-wheel carriage; 'I'lieir dimcniions arc 
as follow ; 


Wheels diameter, both behind and ] 
bcfoie - - ] 

Nave length 


Fellies 


{ body 
middle 
linch 

T. f breadth 

- -{height 

o 1 f breadth 

po - e . - - 

Axle-tree lengt 1 

f length 

Body - -•< breadth 

height 

Arms length 


18 

6 

3-8 

210 


Diameter - ^ ^ 

c- 1 t under - - 210 

Sidc-picces - i 

^ cupper - - 20^ 

Under fidcpicCM - I 

Upper nde-pieces f 

Fore and hind /I”'”?''’ " " ^’5 

crol's-bars 

L length - “ 5- 

Centre of the fore axle-tree dittant'l 

from the fore end J ^ ° 

Centre of the hind axle-tree diftanti 
from the hind end J 

Opening between f upper fide-pieccs 5 1 

the \ under fide-pieres j "I 

Fore fupportcr, diftant from the) 
fore end j 

Hind fuppoiter, diftant from tl.-rl 
hind cml J 

Ilciglit of the fupporters - - . i ’ 

CAROUSAL, in military Lvjl{,r\\ figniilc, ?, 
magnifirenr entertainmcnt,exhibltcd by p: iitCt,-. 
or other great perfonages, on iiunc pubiic oe- 
cafion ; confifting of cavalcades of gciul -:n 
richly drefted and equipped, after the maiiM'.’.’' 
of the ancient cavaliers divided into fuuad.ioii ,, 
meetijig in fome public place, and peji’ormir.t* 
jefts, tournaments, &c. 

‘To Carrv on the trenches. See Tren'ciits. 
CAR T, in a militan fnife, is a vehic!i' 
mounted on two wheels, and tlrawn by one or 
more horfesj of which tlu-rc are lever il 
forts, viz. 

Pozcder~C:\Kr%, arc for carrying powder wirh 
the army: they are divided into 4 part'-, by 
b/*ards of an inch thick, vvliicli enter about au 
inch into the ftiafts. Facli of rliefe carts e.:n 
only llow 4 barrels of pov\ler. The tool is 
coA'cred with an oil-cloth, to prevent dauq^Mels 

fio.i? 
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from coming to the powder, and their dimen- 
fions are as follow : 


inch. 

Wheels diameter - ■ ^5 

Sides and fliafts total length - i8o 

fend to the crofs-bar 5.5 
From the hind ■{ crofs-bar, to the fore! no ^ 
crofs-bar / 

From the fore crols- bar to thefore end 77 .5 

"behind - - 3.3 

„ , , fore crofs-bar - 4.4 

Breadth - _ _ 3.7 

^before - - 2.S 

behind - - 3 

Height - -■{ fore crofs-bar - 4 

(before - - 2.S 

Opening behind, and at fore crofs-bar 34 
f length - 34 

Two-lhaft crofs-bars-^ breadth - 2 

(^height - 3 

Hength - 40 

Under crofs-bars^ breadih - 3 

( height - 2 

[length - 100 

Side-pieces - \ breadth - 1 3 

(height - 3 

Axle-tree paflfes through the fide- 1 

pieces from the bottom I ^ 

From the fltaft to the beginning of? ^ 
the roof J 

I Icight of the roof - -12 

flength - 88 

Sides - - -•( breadth - to 

fthicknefs - t 

flength - 88 

Roof-fides - - •( breadth - 1 1 

I thicknefs - t 

Opening at the middle of the crofs-bar 3 5 
Openiiig before, and at the hind 7 

trofs-bar. j ^ 

"I'lic irciK'^crk is as folio v/s ; 
Side-bolts with fen ws - - 8 

Crofs-bolts v/irh finglc keys - 2 

Double hinges for the fliort lids - 6 

Staples with keys and chains - 4 

Flinjcs li)r roof lids - - 2 

ilal'ps, ftaples, and keys for ditto - 3 

A.xle -tree pins v^ith keys - l 

Complete iron for lhafts, wheels, and axle- 
trees. Sce'l'uMEREL r.nelT'r<ixWA-«^-CAP.ittAi;r. 

6’//?;.'f-C'An’rs, are ufetl to carry mortars or 
heavy guns from one place to another, at a unall 
dillance, but chielly to tranlporr guns from die 
water-fide to the proof- j5 lace, and f.'OiO thence 
back ag iin •, as alio to convey artilier/ to tiie 
batteries in a fortification, &:c. Their dinten- 
fions arc a$ follow : 


Breadth 


I Icight 


Sides 


Roof-fides - 


'Wheels height 
Naves length 

fbody 

Diameter ^ middle 
(.linch 
i breadth 


Spokes - 


[.licight 


Diameter \ 


Breadth -■ 


,, i breadth - - 3.4 

ihcight - - 5.5 

c , C breadth - - 2 

po.>.es - ^ _ *3 

Axle-tree length - " 77-5 

C length - - 40.5 

Body breadth - - 5. 

^height - - 5.5 

Arms length - - - 18,5 

uiaimcTj^ : : s 

Siiafts total length - - 168 

From the centre of the axle-tree to "I 

the fore end J ’ 

r from the hind end to the ^ 

T> 1 t J crols-bar i ^ 

Ba-adtl, . _ j . 

C fore end - - 3.4. 

f axle-tree & fore crofs-bar 23 
Ojicning •< middle - - 30 

(.before - - 24 

Height of the Ihafrs - - 3.6 

.. c , f breadth - - j. 

l^thickncls - - 2 

flength below - 28 

Chetkstofupportj*"“ ; 7 

tlK roller . J 

I interval - 32 

Diameter of tl;c roller - - 7 

From the cciiiic of the axle-tree to'| ^ 
the fore end j 

Iron-zvsrk of a .S'/Z/^'-C-aht, is as follows : 
Crofs-bars - - - 2, 

Round-headetl nails to fallen the/ 
crol's b.irs ^ 

Bolts with ferews to fallen the cheeks 7 
V\ heels and (hafts complete. 

CAR'I’FL., in inHUnry trattfnSlions, an agree- 
ment betwi cn two flares at war for the ex- 
change of their prifoners of war. 

CAR"! F.-Ill /ANCHl*’, in niilitary rffairs, 
fignifics an uniimired power to acl to the bcii 
of one’s ivulgcment. It likewillr (Iriftly means 
a I'lank paper ; a I'-.-ipe^; to be filled up with 
fiich conditions as the pcrlbn to whom it is fent 
tliinks p.'opcr. 

CAR’KjUCH, \i\ military a ff'airss . \^ a cafe 
of wooil about 3 indies thick at bottom, bound 
about with lu.uline, holding about 400 mufket- 
baiJs, bcfitles 8 or 1.0 iron balls of a poutul 

c,ach. 
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each, to be fired out of a howitzer, for the 
dcft'nre of .i jiafs, &c. See CiRAi’K-SitoT. 

CAR'i'Ivl!.')vjh., a cafe of paper, parch me nr, 
or llannel, lirt' d ro the bore of the piece, and 
hold! nj^cxacriy ic^pro’K'r charge. Mtilketaud 
pirtol rsri;“:.i‘-cs are always made of I’uoiig 
paper, n. ivei i and 40 ot wliich aie made 
from i po'.'iv'. of powder, incliidirg their 
])rimiijg. Cr.mon and liowitzer cartridges aie 
i'ometii. cs made of parchment, tlioiigli more 
gcne.-.'.liy of rlai’.ncl : the cliarges tiny contain 
are ad ij^red to the fei vice tliey are intended for. 

CA’i'i iiii.f'ri;-/ i'.Y, a <\!fe o'* wood, m.uie in 


a circn-.i:* 

LO vvcir 1' 

-‘fiirc thi‘ '0 ;0. 

y 

foklc.'. !' 

24. I IT'!-. 

CL-heiil c.iiTri 

d[H‘S III 

f.h'O ro\-. 

: j ‘5 ccivcp '* vv 

'lIi i* *wL y (Va 

1'.' \vu; 11 

11 .'on i' 

•1 , ililiil Pil ciUc', 

% til i-L i i i L 1 i(' 

‘ (lay oi* 

b.uiU'. 
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in l\c 


f I m of V I , li. ; vit g as enii ances to galleries, 
gain;; v. .u to file enemy's mines. Sec 
i 'a' e.' . I ‘ , 

\ ! 'o, in jc. i ft a vault, or 
ar. !i "f v,orl., in that jiarc of tlie Hank 

ol a h'.iion \s!;’e!i is r.exc the euriain, made 
to de.eiid the dlleh, and. the fa>.e of the op- 
peoie li.dfion. See Forth' ic txiON. 

C'/V.SF.IirshS, in fcnifu-iUion, are buildings 
fi r tile ii'ldi'.rs of the garrifon to live in ■, ge- 
ne al'y eroded between the houfes «d' furtilied 
tov. i'.', and the rampart. 

ilX'M '.-Shot. See Shot, and Laboratorv. 
t’ASSliSl'i, in nnlitcry hijlory, fignifies a 
fmall Jioul'e in the country, generally fur- 
rounded will', a ditch : they me very convenient 
to puit fmall pairit'S in, where they will be 
ilicirered from any ilidden att;u k, and can e\en 
mak<' he.ul ’till the nearelt detachments can 
come and relieve them. 

CASSIONS, cherts filled v/iih fhells, and 
plac'.'d under ground, and fired : they are ge- 
nerally ju.ade to contain from 4 to co loaded 
Ihel’.s, according to the execution they are to ilo. 
riieir erteds arc more tremendous than mines. 

CAS'l'INCi, in fcnUilir.g implies the 

operation of running any fort of metal into a 
•mould jirepared for that purpofe. 

CAS TLE, in militan' i>Jfa!rs, a fortified place, 
or ftrong hold,' to defend a town or city from 
an enemy. Caftles are for the rnort part no 
higher in antiquity than the Conqueft ; or r.a- 
thcr about the middle of king Stephen’s reign. 
.Caftles were ereded in almoft all parts of the 
.kingdom, by the feveral contending parties ; 
.i;nd each owner of a callle w'as a kind of petty 
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fiiinciinK's fixed on wheels, ar.d fur.iLvr to tiv; 
I 'biiii and Pluicus of the ancients. 


CAVALC.ADK, \nr,i':!itrrs Uihry, i'mplies i 
ponijious proceffion of liorl'cmcn, equiiMgc.'-, 
ike. by way of p-arad.e, to grace a triumph, 
public entry, or the like. 

CAVALIER, n\ fortificaiiony is a work gene- 
rally railed within the body of the place, lo or 
i I (eet Iiigher than the reft of the work.-;. 
Their moft common fituation is 'within the 
balliiu’, and made much in the fame form ; 
fometiincs they are placed in the gorges, or on 
the middle of rhe curtain ; they are tlien made 
in the form of a horfe-lhoe. See Fortifi- 
cation. I'hcir life is to command .all the ad- 
jacent works and country round about it ; 
they arc fehlom or never made but 'W'hcn there 
is a hill or rifing ground, which overlooks fome 
of the works. 

Vrc'//<'/’-C.\VALiicR, in tlie aUticksy is an ele- 
vation which tl'.c belicgc/3 make bv means ol 

. - * 

e.uth or gabions, within liall-way, or two 
third.s of the glacis, to difeover, or to enfilade 
the covert way. 

CA\’ALRY, \n miUtitry ajfdirSy that body of 
foldiers that fer\ es and lights on horfcback : 
under this denomination arc included, viz. 

Tlorfcy that is, regiments or troops of horfe. 
In England there are, the horfe-guards, com- 
monly c.illed the firft iwd fecond troops of herf-- 
guards ; the firfi end fccond troops of prnadier- 
^uards ; the royal regimfnt of boif e-guards. Aiul 
in Ireland there aie four regiments of horfe- 
guards. The firft troop of ^orfe was railcil in 
1660. 

t-£ Drags OHS, 
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DragoonSt are likewife regiments of ho^> 
tint diftinguithcd from the former by being 
obliged to fight both on foot and on horfeback. 
In England there is the firft, or king’s regiment 
of dragoon-giiards ; the fccond, or queen’s 
regiment of dragoon-guards ; the third, or 
prince of Wales’s regiment of dragoon-guards. 
Likcwilc, the firft, or royal regiment of dra- 
goons j the fecond, or royal North^Britifh 
dragoons ; the third, or king’s own regiment 
of dragoons ; befides, the royal Irifh dragoons, 
Inniikilling regiment of dragoons, .queen’s 
rcgiimnt of dragoons, prince of Wales’s re- 
giment of dragoons, with lo more regiments 
of dragoons. The firft regiment of dragoons 
wasraifed in 1681. 

Ilimters. Sec Light-IIorsf. 

Lighl-ber/e, Are regimentsof cavalry, mounted 
on light, fwift liorfes, whofc men are but finall, 
and lightly accoutred. They were firft raifed 
in the laft war, in 1757. 

HujfarSt generally Hungarian horfe. Their 
uniform is a huge furrcil cap, adorned with a 
cock’s feather i thofe of the officers, either 
with an eagle’s or a heron’s } a very fhort waift- 
coat, with a pair of breeches and ftockings in 
onej fliort light boots, generally of red or 
yellow leather j with a curious doublet, having 
five rows of buttons, which hang loofely on 
the left Ihoxilder. Their arms are a long 
crooked fabre, light carbines, and piftols. 
Before they begin an attack, they lay themfeh'es 
fo flat on the necks of their horfes, that it is 
hardly polTible to difeover tlieir force ; but, 
being come within piftol-fhot of the enemy, 
they raife thcmfclves with fuch furprifing quick- 
nefs, and fall on with fuch vivacity, that it is 
vcjy difficult for the trtiops to preferve their 
ortler. When a retreat is ncccflTary, their 
Uoifes have fo much fire, and- are fo indefati- 
gable, their cqtiipage fo light, and thcmfclves 
Inch excellent horfemen, tliut no other cavalry 
ca.'i pretend to follow them : they leap over 
ditches, and fwim over rivers, with a fur- 
prl'ing facility., Moll of the German powers, 
have troops under this name, as allb France. 

CAVKATING, in fencings implies a mo- 
«ion whereby a perfon in an inftant brings his 
fword, which was prefented to one fide of his 
adverfary, to the oppolite fide, 

CAVIN, in implies a .natq» 

ral hollow, fiifficicntly- capacious to lodge a 
body of troops, and facilitate their approach 
to a place. If it be wltJiin mulket-llior,. it is 
a. place of arms ready made, and ferves for 
<t()eningthe trenches,free from the encmy’sfliot. 
GAZEMATTE. See Cas£ 4 iat£.. 
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CAZEMATE, 1 in fwtificationy is a certain 

CASEMATE, / retired place in the flank of 
a baftion, for die defence of the ditch, and tha 
face of the oppofite baftion ; not ufed at pre- 
fent. It alfo implies a well, having fevcral 
fubterranean branches, which are extended when 
they fulpeA the enemy is forming a mine, ’till 
they hear the miners at work. 

CAZERNS. See Barracks. 

CENOTAPH, in mlitaty hijloryt implies 
the empty tomb of a hero, or a monument 
crc£led to the honour of a perfon, without the 
body of the dcceafed being interreil in or near it. 

CENTRE, in a general fenjcj fignifics a 

CENTER, f point equally diftant from the 
extremities of a line, furface, or I’olid. 

Centre of a baftion, is a point in the middle 
of the gorge of the baftion, from whence the 
capital line commences, and which is generally 
at the inner polygon of the figure. 

Centre of a battalion, on parade, is the mid- 
dle, where an interval is left for the colours > 
of an incampment, it is the main ftreet j and 
on a march, is an interval for the baggage, &c. 

Centre of gravity, in military mechanics, is 
that point about which the I'cvcral parts of a 
body exaflly balance each other in any firua- 
tion. 

Centre of a ccnic-feSlion, is the point where 
all the diameters meet. 

Centre of atrellifjis, is that point where the 
tranfvcrfe and conjugate diameters iiiLcrl'ccl 
each other. 

Centre of motion, is that point which re- 
mains at reft while all the other parts of the 
body move about It. 

Centre of percufton, is that point in which 
the force of the flroke is the greateft j^offiblc. 
When the moving body revolves round a fixed 
point, the cent.>-e of percuHion is the lame v/ith 
the centre of ofclllation, and found by the fame 
method : but when the body moves in a jm- 
rallcl diredlion, the centre of percuifion is tlie 
fame with the centre of gravity. 

CF.NTINEL, I is a.privatc foldier, from the 

GENTRY, 1 guard, polled upon any Ipot 
of ground, to ftand and watch carefully for 
the Ijscurity of the faid guard, or of any body of 
ti^ps, or poll, and to prevent any furprife from: 
,<hc euemy. All centincls are to be very vigi- 
lant on their polls ; neither are they to ling, 
fmokc, or fiiffer any noife to be made , near 
them. They are not to fit . down, , lay their 
arms out of their hands, or lleep j but keep 
moving about their polls during the two hours 
they ftand, if the weather will allow of it. 
No Gentry to oiove more than 59 paces to the 

right. 
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ansi as many to the. left of his poll, anti 
Icl the weather be never Jb bad, he iniilt not 
get under cover. No one to be allowed to go 
from his poll without leave of his command- 
ing ofTicer j and, to prevent delertion or ma- 
rausling, the centrles and vedettes muft be 
charged to let no foldierpafs. 

CiiNTiNiiL perduy a foldier polled near an 
enemy in IbiTie very dangerous poll, where he is 
in perpetual danger of being loft. 

CENrav-^rx, a fort of wooden box, or hut, 
to fiielter the cencinel from the iiyuries of the 
weather i but, in fortifications mane of mafonry, 
they are made of ftone, in a circular form. 

CEN rUIlY, in a military fenfe, means a 
hundred foldiers, who were employed in work- 
ing the battering-ram. 

CESSATION, or ccjfaticn of arm, in a mili- 
tary figurative f:nfe, means a truce, or the total 
abrogation of all military operations for a li- 
niif'.’d time. 

CIIACE cf a gun, generally means the 
whole length of it. See Canno?!. 

CHAIT'ER Y, tlsat part of a foundery where 
tlie forges arc placed for hammering iron into 
complete bsiis, and thereby bringing it to 
pcrhxiion. 

•C.'i (,\SSKURS. Sec Hunters. 

Cl IAIN / r engineers, is a fort of wire chain 
divided into links of an equal length, made 
life of i'or letting out works on the ground, 
beeaufe lines are apt to Ihrink and give way. 

There are feveral Ibits of chains made u'fcof 
in inenfurntiun ; as Mr. Rathbone’s, of two 
jierches in length j others one perch long ; fome 
of I cco feet in length ; but that which is moft 
in iilc amongft engineers is Mr. Gunter’s, 
which is 4 poles long, and contains loo links, 
eacli link being 77— inches in length. 

Cl I AIN-;^e/. See Shot. 

CHALLENGE, a cartel, or invitation to a 
duel or other combat : it may with propriety 
be called a provocatidii, or fummons to light, 
when an afiront in derogation of honodr has 
been offered. 

CHAMADE, in a military fenfe, means a 
fignal made by the enemy, either by beat of 
drum, or found of trumpet, when they have 
any matter to propofe } fuch as to bury their 
dead, &c. See Parley. 

CHAMBER of a cannon, in artillery, that 
part of the bore of a cannon which receives 
the powder with which it is charged. See 
Cannon. 

Cha.mber of a mortar, the fpace where the 
powder lies, and generally or feveral forms 
and dimcnfiuns, fudi as the conic, ipherie, cy- 


lindric, parabolic, and concave or bottled 
chambers. See Mortars. 

Chamber of a mine, that place wlicrc tb.fc 
charge of powder is lodged, to blow up tl.e 
works over it. See Mine. 

Chamber of a battay, is apl-icc funk un<l"r 
ground for holding pow'der, loaded aru 

fuaes, where they may be out of dang’er, and 
alfo preferved from the rain. 

CHANDEUERS, in militaiy affairs, a kind 
of moveable parapet, confining of wooilcn 
frames, on which lafcincs arc laid to cover the 
workmen when at work on the trenches. 'I'hey 
are made of various forts and fizes, according 
to the iiie they are for. 

CHAPE, the metalline part put on the end 
of a fcabbard, to prevent the point of the 
Iword from piercing through it. 

CHARACTER, in a general fenfe, implies 
any mark uled for reprefcnting either ideas or 
objedls. 

Military Characters, 1 are certain marks 

A^/i&m<t//WCHARACTERS, /invented for a- 
voiding prolixity, and more clearly conveying 
.the thoughts of the learned in thofe fcicnces 
to beginners ; the chief of which are as follow: 

+ in algebra is the fign of the real cxillence 
of the quality it Hands before, and is called 
an affirmative, or pofitive fign. It is alfo the 
mark of addition, and fignifies that the num- 
bers or quantities on each fide of it are added 
together} as, if you fee or 3-1-5, it im- 
plies that a is added to b, or 3 adilcd.to 5. It 
Hands for the word more alfo. Thus 54-4-1-7 
is rc.id 5 more 4, more p, ' equal to 16. So 
alfo a+b+c+d, (hews that a, b, c, and d, arc 
to be added together. 

— This is the note of negation, negative 
cxiftence, or non-entity. It is the fign of fub- 
traiftion, and fignifies that the numbers or 
quantities which come after it, are to be taken 
from the numbers or quantities which Hand 
before it. Thus a + b—c, Ihews, that the quan- 
tity c is to be taken from the fum of a and b. 
It Hands for the word lefs alfo. Thus 9—5, 
is read 9 lefs 5, which is 4 j and b — 9, is b left 9, 
and ihews that 9 is to be taken from the quan- 
tity b, &c. 

,N. B. That + fignifies a pofitive or affnna- 
tive quantity, or a^obtte number ; but -*• fig- 
nifies a fiSitious or negative number or quan- 
tity. Thus — 8, is 8 times lefs than nothing. 
So that any number or quantity with the fign 
+ being added to the fame number or quan- 
tity with the fign their fum will be eqii.d 
to nothing. Thus 8 added to — 8 is cqu.il to 
o, but — 8 taken from 4- 8, is equal to 16. 

H a Is 
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y is the lign of multiplication. It fignifies 
hitOf or multiplied by ; thus 4X5X3, ihews, that 
4 is to be multiplied by, or into 5, and their 
produd, by or into 3. So allb a X ^ X r X 
II1CWS tlie continual multiplication of a, b, 
e, and d. 

N. Pi. When quantities arc pLaced one after 
anotiier, without any fign or charaftcr, it 
(hews their multiplic.-ition. Thus a ^ is a x 
&c. 

-4- is the mark of divifion, and fignifies th.'it 
the numbers or quantities before it are to be 
divided by the numbers after it. Thus a -f- 
means that a is 'to be divided by fo 16-7-4, 
Jliews that 16 mult be divided by 4. There is 
a better way of exprelung divifion, and winch 
is more frequently uJed and this is by placing 
the dividend at top, and the diviler underneath 
it. Thus a divided by is placed j alfo 
1 6 divided by 4, thus &c. 

= arc the figns of equality, and fignify 
that the quantities and numbers on tlie one fide 
of it are equal to the quantities and numbers 
on the other ; as or = CD that is, a 
is equal to b^ and AB is equal to CD, &c. 

/ is the fign of radicality, and lliews (ac- 
cording to the index of the power tliat is fet 
over or after it) the fquare, cube, or other 
root, is extrafted, or is to be fo, out of any 
quantity, jis /iS, or 16, or #^(2) 16 is the 
fquare root of 16. This character fometimes 
aliefts feveral quantities, diftinguilhed by a 

line drawn over them thus, ^ b-\-d de- 
notes the fquare root of the fura of b and d. 
When any term or terms of any equation 
arc wanting, they are generally fupplieil by 
one or more aftcrifins : thus in the equ.arion. 

^ ~ vunifliing, 

is marked with an .aficrifin, as _y*« — 

/ is the fign of the cube root, and fignifies 
the extradbion of it, as in t:ic fquare root 
above. 

is the fign cf continued or geometrical 
proportion : thus, a a- i> ,, i,c. are quan- 
tities in geonv.'trical proportion : but geome- 
trical proportion is better cxprclfcd by one and 
the fame quantity, with the lign after thern. 
Huts «, auy aaa, naan, or a\a}y — &c. 

are quantities in geometrical proportion. So 
allb 2, 4 > 32, 64 4 t, &c. .and in con- 

tinual proportion. . 

:: is tlie mark of geometrical proportion 
disjundb, and is ufually placed between two 
pair of equal ratio’s i as 3 : 6 4,: 3, lliewjL 
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that 3 is to 6, as 4 to 8. Ot a'.lwd'. and 
are thus read, as is to by lb is d to e, &c. 

> or c_ are figns of majority ; thus, a >b 
exprefles that a is greater than b. 

< or >3 are figns of minority j and when 
we would denote that a is lefs than by we write 
a<by or a St by &c. 

/aX b c fignifies, that the produft of a 
and b added to c is to have its cube root ex- 
trad bed. Th e fame of the fquare root. 

/ aXb-{- c — d fliews, that after the quan- 
tity d is taken out of the produdb of a and b 
mere the fum of f, the remainder is to have 
its Iquare root extrafted. 

is often uled to couple or link quan- 
tities together, for the better reading or un- 
dcrlbanding them. Befidcs, they are differently 
exprefled from what they are when it is wanting. 
Thus, ay^b+c+d has quite a different figni- 
ficatiun fr om w^ha t it has with the dalli over it ; 
thus, ay b-\-c-^d-, for <1 X dy fignifies, 

that the quantity a is to be multiplied by the 
fum of by Cy and d 5 whereas, without the dafli, 
it would fignify only that the fum of the quan- 
tities c and d is to be added to the produdb of 
a into b. 

^ f»+-^ + dd—c fignifies, that the qu.intity 
c is to be taken out of the fquare root of 
But 

dd-^ c fignifies, tlut only tl.c 

Iquare root of is to be oxtriicled, and 

then the difference between the quantities 
dd — c to be added to it. The fame for the 
cube loot. 

± fignifies more or lefs fu'h a quantity y ami is 
ufed often in extrudlion of roots, conqiictlng of 
fquares, &c. 

^'/r/;Vi'fi7-CHAR4CTj-RS,.molt generally ufed, 
arc as follow ; 

C. qr. lb. which fignifies centners or hun- 
dreds of 1 12 pounds, qr. quarters of aS pounds. 
lb. pounds. Thus a piece of aitillciy with 
4 : 3 : iC, is 14 hundred, 3 quarters, and 16 
pounds. 

Pr. fignifies pounder. Thus 34 pr. is a 
24-poundcr. 

. r. C. yr. / 5 . fignifies tuns, .centners, quar- 
ters, pounds ; and 28 lb. is one quarter, 4 qr, 
is one centner, or 1 1 2 pounds, and 20 C. is one 
tun. 

' lb. 
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lb, KB. dr. means, pound^ ounces, and 
drains : i6 is one ounce, and i6 oz. is one 
pound. 

lb. oz. dwt. jr. is pounds, ounces, penny- 
weights, and grains j of which 24 gr. make 
one pennyweigiit, 20 dwt. make one ounce, 
and 1 2 ^2. one pound of troy-weight. 

Characters in fire-works are ibefe fol- 
lowing. 

M Means meal-powder. 

9 Corned powder, 
e Saltpetre. 

Z Brimltone. 

C Z CitkIc fulphur. 

C -H Charcoal. 

C H Sea-coal. 

B li Beech rafpings. 

S X Steel or iron tilings.. 

B X Biafa-duft:. 

G X Glul's-diifi:. 

X '['anners dull.. 

C 1 Call-iron. 

C Crude antimony.. 

X Camj'.hor. 
y/i" Vellow amber. 

I. S l .ajns calaniinaris.. 

(him. 

B L l..amp- black'. 

/ Iii;ig-glafs. 

IV Spirit of wine. 

.V T Spirit of turpentine. 

P O Oil of fpike. 

Characters ufed in the arithmetic of in- 
finites arc dots over letters, denoting the cha- 
racter of an infinitefimal, or fluxion, ihus 
the firll fluxions of x,y, 2, being marked thus, 
x,y, z; the fecond arc ,v, v, 2 } and the. 


third X, y, z. 

Geographical Characters, are &c. 

which lignify degrees, minutes, fcconds, thirds. 
Thus 40", 35', 18", 55"', is read 40 degrees, 
35 minutes,' 18 feconds, 55 thirds. It is alio 
ufed in the elevation of pieces of artillery. 

CHARGE, in gunnesy^ implies the quan- 
tity of powder, . Ihot, ball, Ihells, granadoes, 
&c. with which a gun, mortar, or howitzer, is 
loaded. . 

As pieces of artillery are of various de- 
iu>minations, and confe^uently maile ufe m 
on fcveral.occafions, their rliarges thence. mult 
have many variations. I (hall therefore en- 
deavour to explain every kind of charge in 
the following • tables, deducted from, prac- 
tice.. 


Charges for heavy guns from a e^i-pouttdcr to 
a ^-pounder, both brafs and iron, in proof, fer- 
vice, fainting, and ricochet. 



Charges for medium guns. 



Proof 

1 

bervicc 

Salu- 

Rico- 


Brafs 

Iron 

Brafs 

Iron 

ling 

chet 

prs. 

lb. oz. 

lb. oz 

lb. ( z. 

lb. oz. 

lb. oz. 

ib. oz. 

24 

18 

18 

8 

8 

4 

1 12 

12 

9 

9 

00 


2 8 

I 4 

6 

6 

6 

2 

2 4 

* 4 

12 

3 

3 

3 

I 

1 

>4 

8 s 


Charges for light ^ 




Proof 

bcrvicc 

Salu - 1 

Rico 


Brafs 

Iron 

Braf, 

Iron 

ting 

chet 

pr 5 . 

lb. oz. 

lb. cz. 

lb. oz. 

ib. oz. 

ib. oz. 

'lb. oz. 

24 

10 


5 


4 

1 

12 

6 


3 


2 S 

I ‘ 4 

6 

3 


I 8 


> 4 

12 

3 

I 8 

1 12 

1: 


*4 

8 


Charged n'/rw/i’r, in .implies that 

part cf the chace of a gun, which contains 
the powder and ball. 

CHART, oryi'^-CHART, is. a hydrographi- 
cal map, or a projeftion of fome part of the 
earth’s luperficies in piano, for the ufe of na- 
vigators and geographers. 

Plane-CHAV.t, is a reprefentation of fome 
part of the fuperficies of the terraqueous globe, 
in which the meridians are fuppofed parallel to 
each other, the parallels of latitude at equal 
diftances, and confequently the degrees of 
latitude and longitude every where equal to 
each other. 

Chart of reduHion, is that where the meri-. 
dians arc reprefented by right lines, inclining 
towards each other : thence it appears by con- 
ftrudlion, that thefc charts mull correft t!ie 
errors of the plane ones. But fince thefc 

paralUh 
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paralkli fliould cut the meritlians at right an- 
gles, and do not, they are defcclive, inafrnuch 
as they exhibit tJie parallels inclined to the 
meridians. 

Mcrcatcrs-QviAVi.r, is that where the meri- 
diiirs are ftrait lines parallel to each other, 
and cqiiidiftaiit ; ihele parallels are alfo llrait 
lines, anil parallel to each other j but the di- 
llance betv/een incrtalcs from the equinotflial 
towards each pole, in the ratio of the fccant 
of the latitude to the radius. 

Globitkr-QviAKT, a meridional projeftion, 
wherein the diltance of the eye from the plane 
of tl;e meridian, upon which the projedkion is 
made, is fuppofed to be equal to the fine of 
the angle of’ 45". 'I'liis proje^ion comes the 
ncareft of all to the nature of the globe, be- 
caiife the meridians therein arc placed at equal 
dillances. 

CLero^rcphic-CixKK'xs., are defertptions of 
particular countries. 

T(^/w^rrtpi&/f-CHARTS, deferiptions of the 
body of the fun, and of the macula; or Ipots 
obferved in it. 

Sekttop;raphic-Q.ii\VLT^^ particular appearance 
of the Ipots of the moon, her appcaixuice and 
macula*. . 

. CHASE cf a gun.' Sec Chace. ** 

Chase the enemy, means to march after 
them on horfeback in full fpeed. To purfuc a 
fliip at fca. 

CHAUSSF, or Res de Chausse, an old ex- 
preflion for the level of the field, or tlie j)lain 
ground. 

CjiAcsst-/r^7»j. Sec Cr.\ws-Feet. 

CHEEKS of a gun-camage. See Carriage. 

Cheeks of a mortar-bed. Sec Bed. 

Cheeks of a waggon. See Waggon. 

CHlvMlN-Cfai’cr/. See Covert-way. 

Chcmin dcs rondes, in fortif cation, a fpace 
between the rampart and low parapet under it, 
fur the rounds to go about it. 

CHEMISE, in fortification, a word almolV 
out of ufe, the wall with which a baflion, or 
any other work of earth, is lined for its greater 
fnpport and ftrength : or it is the folidity of 
the wall from the talus to the ftone-row. 

CHEMISTRY, the art of examining bodies, 
and of extradking from them any of their 
component parrs. 

CHEVALIER, in a general fenfe, fignifies 
a knight or horfeman. 

CHEVAI^R, in the manege, is faid of a 
hor/e when, in pafTing upon a walk or trot, his 
pff fore leg crofies the near fore leg every fe- 
cond motion. 
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CirpyWX-de-Jfrife, in fortification, a large 
join or piece of timber, about 5 or 6 inches 
fquare, and 1 o or i 2 feet in length •, into the^ 
fidcs whereof are driven a great number of 
wooden pins, about 6- feet long, and 1 1 inch 
diameter, crolung one another at right angles, 
and pointed with iron. They are ufed on nuin- 
berlcls occafions, as to ftop up the brcaclies, to 
lecurc the avenues of a camp from the inroads 
both of horfe and foot. They arc fometimes 
mounted on wheels, with artificial fires, to roll 
down in an afiault, &c. They were firll ufed 
at the fiege of Groningen, in 1658. 

CHEVRETTE, a kind of gin. Among 
the many inventions for railing guns or mortars 
into their carriages, this engine is very ufeful : 
it is made of two pieces of wood about 4 feet 
long. Handing upright upon a third, which is 
fquare : they arc- about a foot afunder, and 
parallel ; pierccd^'fth holes oppolite one an- 
'“other, to hold a llrong bolt of iron, which may 
be raiJc'd higher or lower at pleafure : it may be 
ufed with a hand-fpike, which takes ifspoilc over 
this bolt, to raile any thing by force. 

CHOROGRAPHY, in engineering, is the 
art of making a drawing or map of a country, 
province, or diftridk. 

CIME I’ER, See Simitar. 

CINQUAIN, in ancient xnilitary hiftory, was 
an order of battle, to drawiip 5 battalions, lb 
that they may make 3 lines ; that is, a van, 
main-body, and referve. Suppofing the 5 
battalions' to be in a line, the ad .anii 4th ad- 
vance and form the van, the 3d falls back and 
forms the rear, the ift and 5th form the main 
body upon the fame ground. Lalkly, cvciy 
battalion ought to have a fquadron of Jiorle on 
both the right and left wings. Any number 
of regiments, produced by multiplying by 5, 
may be drawn up in the fame manner} as 
10X5=50. 15X5=75. 20X5=100, &c. 

CIRCUMVALLATION, ox line of circum- 
•valliition, in military affairs, implies a fortifica- 
tion of earth, confiding of a parapet and 
trench, made round tlie town intended to be 
befieged, when any molefkation is apprehended 
from parties of the enemy, which may march 
to relieve the place. 

Before the attack of a place is begun, care 
is to be taken to have the moft exadk plan of it 
pofilblei and-iupon this, the line of circum- 
vallation and the attack are projcfked. This 
line, being a fortification oppofed to an enemy 
that may come from the open country to relieve 
the befieged, ought to have its defences di- 
redked againit them i that is, fo as to fire from 

.the 
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■ town : and the befiegers are to be encamped 
behind this line, and between it and the place. 
The camp ought to be as much as pofTible out 
of the reach of the (hot of the place ; and the 
line of circumvallation, which is to be farther 
diftant from the place than the camp, ought 
much more to be out of the reach of its ar- 
tillery. 

As cannon are never to be Hred from the rear 
of the camp, this line Ihould be upwards of 
1 200 fathoms from the place : we will fuppofe 
its diftance fixedat i40orathoms from thccovcrt 
way. The depth of the camp may be computed at 
about 30 fathom, and from the head of the camp 
to the line of circumvallation 1 20 fathoms, that 
the army may have room to draw up in order of 
battle at the head of the camp, behind the 
line. This diftance, added to the 30 fathoms, 
makes 1 50 fatlioms, v.^hich ^cing added to the 
1400, makes 1550 fathoms fyt the diftance of 
the line of circumvallation from the covert- 
way. The top of this line is generally 1 2 feet 
broad, and 7 ieet deep : the parapet runs quite 
round die top of it, and at certaui diftances is 
frequently ftrengdiened with redouts and fmall 
forts } the bafc 1 8 feet wide, the height widiin 
6, .and on the outfide 5 feet, with' a banket of 
3 feet wide, and li high. See CoNTR.t,VAL- 
LATIOV, or COUNTERVALLATION. 

CIRCUS, in military antiquity^ a very capa- 
cious building, of a round or oval form, erected 
by ihe ancients for' exhibiting fhews to the 
people. 

CITADEL, is a fort. with 4, 5, or 6 .baftlons, 
raifed on the moft advantageous ground about 
a city, the better to command it, and com-? 
moniy divided from it by an efplap,ade, the. 
better to hinder the approach oi an enemy 5 
fo that the citadel defends the inhabitants if 
they continue in dieirduty, andpunilhes them 
if they revolt. Befiegers always attack the 
city firft, that, being mafters . of it, they may. 
cover themfelves the better againft the fijfe of 
the citadel.- Its. having^ baftlons diftingj^lhes 
it from a caftlc. Sometimes the citadel^uands . 
half within, , and half witliout jthe rarp^arts of 
die place. 

CIVIC-CROWN, among the at^lent .Ro- 
mans, was a crown given to any foldin’ who had 
faved the life of a. citizen. It was' compofed 
only of o^enrboughs, but accounted more 
honourable than any other.v . * ' 

CLARENCIEUX, thefecond ^hgat-anns,. 
fo called from the duke of Clarenqer,. third fon 
to ! ing Edward III. . ’’ 

CLARIGATION, in Rman aHtiquity» a ce- 
remony which always preceded a formal dccla^ 


ration ' of war, performed in this manner ; the 
chief of the henUds went to the territory of the 
enerpy * where, after fomc folemn prefatory in- 
dication, he, with a loud voice, intimated that 
he declared war s^ainft them for certain reafons 
fpecified, fuch as injury done to the Roman al- 
lies, or the like. 

CLAYES. See Hurdles. 

CLEAR. To clear the trenches. See 
Trekches. 

CLOATHING. Sec Regimentals. 

CLOY, ox to chy guns. See 7 c Nail. 

CLOUTS. See Axle-Tree. 

CLY-MORE, a great two-handed fword, 
formerly in ule among the liighlanders, two 
inches broad, doubly edged } the length of 
the blade, 3 feet 7 inches ; the handle, 14 
inches': of a plain tranfvcrft guard, i foot ; 
the weight, 6 pounds and a half. Thefe fwords 
were the original weapons of England, as ap- 
pears by the figure of a foldier found among 
tlic ruins of London, after the great fire in 1666. 

COFFERS, in fertificatietit a hollow lodg- 
ment funk in the bottom of a dry ditch, from 
6 to 7 feet deep, and from 1 6 to 18 feet broad, 
and the length of it, the wliole breadth of 
the faid ditch, from fide to fide. The belieged 
generally make ufe of thefe co.Ters to repuKe 
the befiegers, w’hcn they attempt to pafs the 
ditcli: they arc diftinguiilied only by their 
length from Caponiers ; and it difiers from the 
traverfe and gallery, in that thefe are made by 
the befiegers, and the cofiVr by the befieged. 
They are covered with joifts, hurdles, and earth, 
railed 2 feet above the bottom of the ditch j . 
which .riling lerves inftead of a parapet, with . 
loop-holes in it. 

GOFERE. See Caisson. 

COHORT, \n- Roman an!:qr/itr, a.n.ime- 
given to part of the Roman legion, compre- 
hending about 600 men. 

COINS, in gametyf are a kind of wedges to • 
lay under the breech of a gun, to raife or deprcls 
the 'metal. 

COLONEL* in military affairs, the com- • 
mander in chief of a regimerft', whether horfe, . 
foot, dragoons, or artillery, in England : but 
in France, Spain, and fome other fouthern na- 
tions, the colonels'-of borfe are called Metres de 
C'mp i in Germany, and moft northern nations,. , 
they are called Rkmtfiers^. Colonels of foot . 
take place, and command one another, accord- 
ing to the feniority of their regiments, and not 
of their commifilons ; but thole of horfe, on th,e - 
contrary, according to the-dates of their com- 
milfionsv 

CotOMEL ^ ivry?, who -is the firft officer, of 

the ' 
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the regiment ; hence his attention ouglit 
to be given to keeping the regiment com- 
plete, to have it compofecl of both men and 
horfes fit for the fervice, and to take particular 
care to have them well cxcrcifed and taught the 
different evolutions; to be able on allocca- 
fions to form thcmfclves accordingto the ground, 
or manner in which they may attack or be at- 
tacked. 

Colonel cf foott or infantry. His functions 
arc more extenfive than thole of the cavalrj', 
as the infantry arc employed to more different 
purpofes. They fliould underfland fbme- 
ihing of fortification, and be well acquainted 
with field-engineering. lie cannot be too 
careful to maintain union and harmony among 
his officers ; and, to fucceed in this, he mufi ac- 
quire their efteem and confidence, and make 
himfclf to be refpefted. The true way to liic- 
cccd in this, is to keep up fubordination with 
unalterable lirinnefs ; to do jufticc to every one, 
to employ all his credit to procure favours to the 
.corps in general, and to the officers in parti- 
cular. 

Colonel cf dragoons is nearly connefted 
with that of horfc, to which won! I refer the 
reader. 

Colonel cf artillery. The commander of a 
battalion of artillery is one of the moll labo- 
rious employments both in war and peace, re- 
quiring the greateft ability, application, and 
experience. He is fuppofed to be a very able 
mathematician and engineer, to be thorouglily 
acquainted with the power of artillery, to un- 
dcrfland the attack and defence of fortifications 
in all the different branches ; to be able on all 
eccafions to form the artillery according ro the 
ground or manner in which they may attack 
i)r be attacked ; in lliort, he fliould be maftcr 
of every thing belonging to tliac important 
corps. 

Colonel of engineers, fliould be a very 
able mathematician and mechanic, niafter of for- 
tification, in planning, conflrufting, attacking, 
and defending the fame. See Engineer. 

Lieutenant Colonei, is the fecond perfon in 
command of a regiment, and it is under his 
direftion that the affairs of the regiment chiefly 
roll. He is to have great qualification.s, an- 
livcrablc to the corps he has the honour to ferve 
in. 

COl-OLJRS, in the military art, are large 
filk flags fixed on half pikes, and carried by the 
cnlign : when a battalion is encamped, they 
are placed in its front ; but in garrifon they arc 
Jodged with .the commanding officer. 
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The firll ftandard, guidon, or colours of a 
regiment, is not to be carried on any guard but 
that of his Majefly, the (jueen, Prince of 
Wales, or captain-general. 

The fizc of the colours to be 6 feet 6 inches 
flying, and 6 feet deep on the pike. The 
length of the pike (fpear and ferril included) 
to be 9 feet lo inches. The cords and taflcls 
of the v.'l’.ole to be crimlbn and gold mixed. 

Camp-Coi.oviis, are a fmall fort placed on 
the- right ami left of the parade of a regiment 
when in the field ; they are 1 8 inches fquare, and 
of the colour of the facing of the regiment, 
with tlie number of the regiment upon them. 
The polc.s to be 7 feet 6 inches long, except 
tliofc of the quarter and rear-guards, which arc 
to be 9 feet. 

Coi.ovR-gtiarJ. See (juar d . 

COLUMN, in the rtj / of war, a long, deep 
file of troops or baggage. The ailv.uit.igcs 
and difulvantage-s of columns arc Co numerous, 
that I will only mention, that the coliimn ought 
to be able to form near the enemy, and in fuch 
a pofition, as not to fnfter much from the artil- 
lery ; that their motions be fwift, lb as not to 
I'ulier much during the operation ; and that the 
divifions, in Ihort, which compofc it, be ib ar- 
ranged as to afford each other a mutual defence 
and affiftance, in cafe they IhouUl be attacked. 
Such are the principles that Ihould guide, in ^ 
forming of columns judicioufly, and of freeing*' 
them from that multiplicity of inconveniences 
which make them liable to the moll melancholy 
accidents. 

COMMAND, in military affairs, generally 
called the word of command, are terms ufed by 
officers in exercife, or upon fcrvice. 

COMMANDANT, is that peribn who has 
the command of a garrifon, fort, callle, regi- 
ment, company, &c. 

COMMANDING-^ro«W, implies, in a 
litaty fet’fe, a riling ground which overlooks 
every poll, or llrong place. I'here are, llriiflly 
fpeaking, three forts of commanding grounds ; 
namely, 

Front CoMMANDiNO-^w/W. Every height 
is called fl), that lies oppofite to the face of the 
poll which plays upon its front. 

Reverfe Comm as Din o-greund, an eminence 
whic h plays upon the rear of a pod. 

Enfilade CoMMASDiso^greund, or Curtain 
CoMM .\NDjNG-^r««»</, a high place, which, with 
its flior, fcours all the length of a line, &c. 

COMMjtVNDERY, a certain benefice be- 
longing to fomc military order. 

COMMISSARY, in mUtary affair, is of 

Tariou^ 



CO M 


various denominations, though generally a civil 
ofliccr appointed to infpe< 5 t the muflcrs, ftores 
and provifions for the army. In war-time their 
number is unlimited, but generally very nu- 
merous. 

-general of the mujtersy or mujler- 
tnnfttr general. He takes account of the ftrength 
of every regiment as often as he pleafes ; re- 
views them, fees the horfe be well mounted, and 
all the men well amred and clothed, lie 
receives and inlpedls the mufler-rolls, and 
knows exactly the ftrength of the army. 

CoMMissARv-jfft/rra/ of ftores, a civil officer 
in the artillery, who has the charge of all the 
ftores, for which he is accountable to the 
office of ordnance, lie is allowed various other 
commilfaries, clerks, and condudlors, clpecially 
in war-time. 

CoMMissARV of the train-horfes, a civil 
officer likcwifc of the artillery, who has the 
infpcdlion of all horfes belonging to the train, 
the hofpital, and the bakery j having under him 
a number of condudtors, drivers, &c. 

Comm iss ARY of provi/tons, has the 
charge of furnifliing the army in the field with 
all forts of provifions, forage, &c. by contradt : 
he muft be very vigilant and induftrious, that 
they n:ay never fuficr want. lie has under him 
various commiflaries, ftore-keepers, clerks, &c. 

COMMISSION, in a military fenfe, is the 
authority by w'hich every officer adts in his 
poft. All commiffions arc figned by the king, 
or by his general, if he be impowered. 

Commission officers. Sec Officers. 

COMMITTEE, a feledt number of perfons 
to whom the more particular confideration of 
fiime matter is referred, and who are to report 
their opinion to the court, &c. of which they 
arc members. 

COMMUNICATION. See Line of Com- 
munication. 

COMPANY, in a military fenfe, means a 
fmall body of foot or artillery, the number of 
w'hich is never fixed, but generally from 45 to 
110, commanded by a captain, a lieutenant, 
and an cnfign, and fometimes by a firft and 
fecond lieutenant, as in the artillery. A com- 
pany has ufually a feijeants, 3 of 4 corporals, 
and a drums. In the guards the companies 
confift of 80 men each. 

Free ComvaMy:, is one of thoile corps com- 
monly called irregular j irfcldonvor never under 
the fame orders niith die regulir corps of the 
army, but for the moft* pm ads^Hce a detached' 
r.riiiy, either by itfeMi oi» in clItijunAton with 
fume of its own. kindj t&ccoSiiV tkdr opera- 
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tions are properly confidercd under tlie title 
the petite guerre. 

IndepemUnt Companv, that which .is not in- 
corporated in a regiment. Two fuch companies 
generally belong to each regiment in England, 
who arc to fupply the regiments with recruits., 

COMPLEMENT of the curtain, in fortiji- 
catim, is that part of the curtain wliich, being 
wanting, is the demi*gorgc. Sec Fortifi- 
cation. 

Complement of the line of defence, thf re- 
mainder of the line of defence, after you have 
taken away the angle of the ftank. See For- 
tification. 

CoMPLEMF-NT of the line of the army. See 
Honours. 

Complement frotn guards. See Honours. 

COMPOUND motion. See Gunnery. 

COMPTROLLER of the artillery, infpefis 
the mufters of the artillery, makes the pay-lift, 
takes the account and remains of ftores, and is 
accountable to the office of ordnance. I'his 
poft is only in war-time. 

CONGRESS, in military and political affairs, 
is an aflcmbly of commiffiorers, dejiuties, en- 
voys, he. from fcveral courts, meeting to agree 
on peace, or to concert matters for their com- 
mon good. 

CONDUCTORS, are affiftants to the com- 
miflary of ftores, to conduft depots, or maga- 
zines, from one place to another ; they have 
alto the care of the ammunition waggons in 
the field ; they report to the commiflary, and 
are under his command. 

CONTACT, a touching, or the point or 
points where one body touches another. 

CONTINGENT, fomething cafual or un- 
certain, that may or may hot happen. 

CONTRAMURE, m fortification, is a wall 
built before another partition-wall to ftrengthen 
it, fo that it may receive no damage from the 
adjacent -buildings. 

CONTR AVALLATION, in the art military, 
implies a line formed in the fame manner as 
the line of circumvallation, to defend the be- 
fiegers againft the enterprifes of the garrilbn': 
fo that the amiy, forming a fiege, lies between 
the lines of circumvallation and contravallation. 
The trench of this line is towards the town, at 
the foot of the parapet, and is never made but 
when the gafrifon is numerous enough to harrafs 
and interrupt the befiegers by fallies. This 
line is conftrufted in the rear of the camp, and 
by the fame nilc as the line of circumvallation, 
with this difiemnee, that as it is onlv intended 
to refill a body of troops much inferior to a 
I force 
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force which mi^ht attack the circumvallatlon, 
ib its parapet is not made fo thick, nor the 
ditch fo wide and deep ; 6 feet is fufiicient for the 
lit, and the ditch 8 feet broad, and 5 feet deep. 

Amongft the ancients this line was very com- 
mon, but their garrifons were much ftronger 
tlian ours : fur, as the inhabitants of towns were 
tJicn almoft the only Ibldiers, there were com- 
monly as many troops to defend a place, as there 
were inhabitants in it. The lines of circum- 
vallation and contravallation are very ancient, 
examples of them being found in hiftories of 
the lemotcft antiquity. The author of the 
military hiftory of Ijtuis le Grand pretends, 
however, that C^far was the firlt inventor of 
them; but it appears from the chevalier de 
Follard’s tre.-itife on the method of attack and 
defence of places, ufed by the ancients, how 
little foundation there is for this opinion. This 
author alTerts, with great probability on hislide, 
that thefe lines are as ancient as the time in 
which towns were firft furrounded with walls, 
or, in other words, fortified. 


CONTRIBUTION, \n military bijloryy is an 


impofition or tax paid by countries who fuller 
the fury of war, to redeem thcmfelves from being 
plundered and totally deftroyed by the enemy j 
or when a belligerent prince wants money, raifes 


it by contribution on the enemy’s countr)', and 
is either paid in provifion or in money, and 


fumetimes in both. 


portant and moft difficult of all military ope« 
rations. 

COPPER-^M/r. See Pontoons. 

CORBEILLES, See Baskets. 

CORDEAU, a line ufed by engineers, di- 
vided into fathoms, and feet, &c. to mark out 
works on the ground. 

CORDON, in fertificationy is a rotv of Hones 
made round on the outfide, and placed between 
the termination of the flopc of the wall, and 
the parapet which (lands perpendicular, in fuch 
a manner, that this diflcrence may not be of- 
fenfive to the eye ; whence thofe cordons ferve 
only as ornaments in walled fortifications. 

Cordon, in military hiftory^ is an imaginary 
line of feparation between two armies, either 
in the field or in winter-quarters. 

CORIDOR. See Covert-way. 

CORNET, in the military bifiory of tbe an- 
cientSy an inllrumcnt much in the nature of a 
trumpet : when the comet only founded, the 
enfigns were to march alone without the fol- 
diers ; whereas, when the trumpet only founded, 
the foldiers were to move forward without the 
enfigns. 

Cornet, in the military biftory of tbe modernsy 
the third commilTion officer in a troop of horfe 
or dragoons, fubordinate to the captain and 
lieutenant, equivalent to the enlign amongft the 
foot. His duty is to. carry the ftandard, near 
the centre of the front rank of the fquadron. 

CORNISH-r»»/, in gunnery y the next ring 
from the muzzle backwards. See Cannon. 


CONVERSION, is a military motion or 
manoeuvre, which turns the front of a battalion 
where the flank was, when the flank is at- 
tacked. 

CONVOY, in military ajfairs, a detacliment 
of troops employed to guard any fupply of 
men, money, ammunition, provifions, ftores, 
&c. conveyed in time of war, by land or 
fca, to a town, army, or the like. A body 
of men that marches to lecure any thing 
from falling into tbe enemy’s hand, is alfo called 
a Convty. An officer, having the com- 
mand of a convoy, mull take all pollible pre- 
cautions for its fecurity ; and endeavour, befcM'e 
its march, to procure fome good intelligence 
concerning the enemy’s out-parties ; and as the 
commanding-officer of the place from which 
the convoy is to march, and thofe of fuch other 
places as he is to pafs by, are the moft proper 
perfons to apply to for afliftance; he mull 
therefore take luch meafures as will enable him 
to keep up a conftant intcrcourfe with them. 
The conducing a convoy is one of the moft im- 


CORPORAL, an inferior or non-commifllon 
officer of foot, under a feneant, who has charge 
of one of the fquads of a company, places 
and relieves centinels, and keeps good order in 
the guard. He receives the word of the in- 
ferior rounds that pafs by his guard. Every- 
company has 3 or 4 corporals. 

Lance-CoupoKALy one who a£ls as corporal. 

CORPS de Garde. See Guard. 

Corps de BaltaiUe. The main body of an 
army drawn up for battle, whereof the firft line 
is called the van, the fecond the main body, and 
the third the body of referve, or rear-guard. 
See Battle. 

CoKvs de Rejerve. See Rear-Guard. 

CORSAIR, in naval biftory, a name given 
to the piratical .cruifers of Barbary, who fre- 
quently plunder the merchant-fliips of coun- 
tries with whom they aere at peace. 

CORSELET, a little cuirafs ; or, according 
to others, an armour, or coat made to cover 
the whole body anciently worn by the pike- 
men, ufually placed in the ftonis and flanks of 

tho 
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the battle, Tor the better refifting the enemy's 
aflaults, and guarding the foldiers placed be- 
hind them. 

COSSACKS, in military bijleryt a wild irre- 
gular people, who inhabit the Ukraine, and 
live by plunder and piracy, in fmall vefTels on 
the Black Sea. A fcythe fixed on the end of a 
jYoie was their ancient weapon. They are now 
a regular militia, and ufe the fame arms as the 
Croats and Pandours. 

COUNCIL of war, in military affairs, is an 
aifembly of principal officers of an army or 
fleet, called by the general or admiral who 
commands, toconcert meafures for their conduct. 

COUNTER-/<?r/j, in fortification, are cer- 
tain pillars and parts of. the wall, diftant from 
15 to 20 feet one from another, which advance 
thcmfelves as much as may be in the ground, 
join thcmfelves to the height of the cordon by 
vaults, to fuftiiin the chemin de rondes, and 
the part of the rampart, to fortify the wall, 
and ftrcngthen the ground. 

COUNTERVALLATION, or line of com- 
tervallation, a trench with a parapet, made by 
the befiegers, betwixt them and the place be- 
fuged, to i'ecure tliem from the fallics of the 
garrifon ; fo that the troops which form the 
fiege, are encamped between the lines of cir- 
cumvallation and countcrvallation. When the 
enemy has no army in the field, thefe lines arc 
tifelefs. 

COUNTFRMARCIT, in a military fcnfe, is 
to march back again } a change of the wings 
and front of an army, battalion, or company, 
whereby the men in the front come to be in the 
rear. 

COUP-<f<n 7 , in milit 'ry biftety, implies, in 
battle, to throw an attacking army into dif- 
order, or, by its fucceffion of refourcc, drive 
away an oppofition not formed adequate to re- 
pulfe its attackers. Coup-£ ecil, in field fortifi- 
cation, is, by irregular and detached works adap- 
ted to the ground, to form a complete fyftema- 
tical piece of fortification, though to a common 
eye disjointed and unconneiSled. So that this 
French word may not be improperly called 
a ftratagem of war. 

COURIER, in a military fcnfe, means a mef- 
fenger ftnt poft, or exprefs, to czxrj difpatchcs 
of battles gained, loll, &c. or any other occur- 
rences that happen in war. 

COUWT -martial, a court appointed for the 
piinilhment of offences in offiwrs, under- 
officers, foldiers, and failors; the powers of 
which are regulated by the mutiny-bill, in 
the words, and to the cfie£b following. His 
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majefty may, from time to time, grant a com- 
miffion, under his royal fign manual, to any ot- . 
ficer, not under the degree of a field-officer, for 
die holding a general court-martial within this 
realm ; and alfo grant his warrant to the lord 
lieutenant of Ireland, or other chief governor 
or governors there for the time being, or t!ic 
governor or governors of Minorca, Gibraltar, 
and any of his majefty’s dominions beyond the 
fcas refjicftively, or the perfon or pei fons there 
commanding in chief, from time to time, to 
appoint courts-martial in the kingdom of 
Ireland, and other places and dominions rc- 
fpeftively j in which courts-martial, all offences 
mentioned in the articles of war, and alhother 
offences hereinafter fpecified, fliall be tried and 
proceeded againft in fuch manner as the adt 
tor that purpofe diredls. The courts -have 
power by their fcntence of judgment to inflict 
corpora] punilhment, not extending to life or 
limb, on any foldier, for immoralities, miftie- 
haviour, or negledt of duty. A general court- 
martial lhall not confift of a lefs number than 
13, whereof none to be under the degree of a 
commiflion officer; and the prefident of fuch 
general court-martial lliall neither be the com- 
mander in chief, or governor of the garrifon 
where the offender ffiall be tried, nor under the 
degree of a field-officer, unlefs where a field, 
officer cannot be had ; in which cafe the officer 
next in feniority, not being under the ilegrec 
of a captain, fliall prefide at fuch court-martial ; 
and that fuch court-martial fliall have power 
and authority to adminifter an oath to every 
witnefs, in order to the examination or trial of 
any of the offences that fliall come before them. • 
Thatin all trials of offenders by general courts- 
martial, to be held by virtue of this aft, every 
officer prefent at fuch trial, before any pro- 
ceedings be had thereupon, ffiall take the fol- 
lowing oaths upon the holy evangelirts, before 
the court and judge advocate, or his deputy 
(who are hereby authorized to adminifter the 
fame) in theft words,, 

“You ffiall well and ttjily try and determine' 
according to your evidence, in the matter now 
before you, between our fovereign lord the 
king's majefty, and the prifoner to be tried : 

“ So help you God." . - . 

The path, ** I Ax B, do fwear,jthat twill duly 
adminifter juftl^e . according to the -.rules and ar- 
ticles for the better government of his majefty 's 
forces, and according to an aft of parliament 
now in force for the puniffiment cf mutiny .uul 
deftrtion,, an4. ftthcf cjiaies therein mentioned,- 
without partiality, favour, or afteftio.-i ; and if 
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any doubt ftidl- ai-ife, which is not explained 
by the laid articles or aft of parliament, ac* 
cording to- niy confcieiicc, the bell of my un- 
derftanding, and the cuftom of war in the like 
cafes. And I further fwear, that I will not 
divulge the fentence of the court until it lhall 
be approved by liis majefty, the general> or 
commander in chief; neither will I upon any ac- 
count, at any time whutfocver, diiclofe or dif- 
cover the vote or opinion of any particular 
member of the court-martial, unlefs required 
to give evidence thereof, as a witnefs, by a 
court of juftice in a due courfe of law. 

*' So help me God,” 

Ard as foon as the laid oaths lhall have been 
adminiftered to the rdi)eftive members, the 
prefident of the court is hereby authorifed and 
required to adminifter to the judge advocate, 
or the perfon officiating as luch, an oath in the 
follo'ving words : 

*I'he oath. “ I yl. B. do fwear, that I will not, 
upon any account, at any time whatfoever, dil- 
clofe or difeover the vote or opinion of any 
particular member of the court-martial, unlefs 
required to give evidence thereof as a witnefs 
by a court of juftice in a due courfe of law. 

“ So help me God.” 

And no fl'tirence of death lhall be given 
againil any offender in fuch cafe by any general 
court-martial, unlefs 9 officers prefent fliall 
concur therein ; and if there be more officers 
prelcnt than 13, then the judgment fliall pals 
by the concurrence of two- thirds of the officers 
prefent.; and no proceeding or trial lhall be 
had upon any offence,, but betw'cen the hours 
of 8 o’clock, in the morning and 3 in the 
afternoon, except in cafes which require an 
immediate cxaaiple, . 

Provided always, that the party tried by any 
general court-martial in the kingdom of Great- 
Britain or Ireland, or in Jerfey, Guernfey, Al- 
derney, or Saik, or the iflands thereto be- 
longing, lhall be intitlcd to a copy of the fen- 
tcnce and proceedings of fuch court-martial, 
upon demand thereof made by himfelf, or by 
any other perfon or perfons on his behalf (he 
or they paying reafdnably for the fame) at .any 
lime not.fooner than. 3 months after fuch fen- 
tcnce ; and in cafe of trials by any general 
court-martial at Gibraltar or Minorca, at any 
time not fooner than 6 months after the .fen- 
tf ncc given by fuch court-martial ; and in 
cafe of trials by an) general court-marti.!! in. 
his majeffy’s other dominions beyond the feas, 
at any time notiboner than 12 months after the 
feoeence given by eouct-^martial, whether. 
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fuch fentcnccs be approved or not ; any thing 
in this aft notwithftanding. 

Provided alfo, and be it enafted by the au- 
thority aforefaid, that every judge advocate, 
or perlbn officiating as fuch, at any general 
court-martial, do, and he is hereby required to 
tranfmit, with as much expedition, as the op- 
portunity of time and diltance of place can 
admit, the original proceedings and fentence 
of fuch court-martial to the ludgc advocate 
general in London ; which faid original pro- 
ceedings and fentence fliall be carefully kept 
and prelerved in the office of fuch judge ad- 
vocate general, to the end that the perfons 
intitled thereto may be enabled, upon appli- 
cation to the laid office, to obtain cojiies 
thereof, according to the true intent and mean- 
ing of this aft. 

Provided always, and be it hereby declared 
and enacted, that no officer or foldier, being ac- 
quitted or convifted of any offence, be liable to 
be tried a llx'ond time, by the fame or any other 
court-martial, for the lame offence, unlefs in 
cafe of an appeal from a regimental to a ge- 
neral court-martial ; and that no lentence given 
by any court-martial, and figncd by the jn-c- 
fident thereof, be liable to be reviled more 
than once. 

COLJP-DE-MAIN, in military affairs, im- 
plies. a defperate relblution in all fmall ex- 
peditions, of furprile, &c. The favoui- 
able fide of the propofed aftion muff ever be 
viewed; for if what may happen, arrive, or 
fall out, is chiefly thought upon, it will, 
at the very beft, greatly difeourage, but, 
in geneml, it will end in a total failure. 
The very name of an expedition implies 
rilk, haz.-’rd, precarious warfare, and a cri- 
tical but defperate operation, or Cr>up-de~main. 

COVLRT-W'AY, in fortification,^ is a fpacc 
of 5 or 6 fathoms on the border of the ditch 
towards the country, covered by a rifing ground, , 
which has a gentle Hope towards the held. 
I'his flope is called the gUcis of the covert- 
way. Sec Fortification. 

Second Covt rt-way, or. as the French call . 
it avant-chemin convert, is, the covert-way at 
the foot of the glacis. Sec Fortification. 

COVER, in a military fenfe, means that the 
files cover, one, another cxaftly. Troops are 
laid to be covered when paffedout.of the dan- 
ger of the enemy’s fire. , 

CO\5'ir£^EM-approacbes, See Approachbs* 
iZovvt’TtVi-battery. . See. Battxry. 
Covv’TZVi-breaJhmk. . See False-br at. 
CouMTER'/w/r, in fortijicatimy. ape certain. 

pillarsj 
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pilFarS) and parts of the wall of a fortification^ 
at about 15 or 20 feet dillance from each other, 
which are advanced as much as pOfTible in' the 
ground, and joined to the height of the cor- 
don by vaults, to fupport the way of the 
rounds, and part of the ramparts i as alfo to 
fortify the wall, and ftrengthen the ground j 
generally ufed in large and ftrong fortifications. 

CouNTER-jf««n/j, in fortification^ are fmall 
ramparts, with parapets and ditches, to cover 
fomc part of the body of the place. They 
are of feveral fiiapes, and differently iituated. 
They are generally made before the bafiions, 
in order to cover the oppoiite flanks from being 
feen from the covert-way j confiding then of 
2 faces, making a falient angle, and parallel 
to the faces of the badion. They are fome- 
times made before the ravelins. See Forti- 
fication. 

CouNTER-m/»</. See Rounds. 

Counter See Mines. 

COUNTKRSCARP, \r, fortification, is pro- 
perly the exterior talus, or dope of the ditch, 
on the farther fide from the place, and facing 
it. Sometimes the covert-way and glacis arc 
meant by this expredion. SccFortific-ation. 

COUNTER-/tt.’rf//«yV-/i7//, in fortification, is 
a kind of an out-work very much relembling 
a Angle tenaille. 

CouNTER-w/?rr^. See March. 

‘ri> CouNTtRMAND, is to givc contraiT or- 
ders to thofc already given, to contradicl 
former orders, See. 

COUPURE, in fortification, are pafiages, 
fometimes cut through the glacis, of about 1 2 
or 1 5 feet broad, in the re-entering angle of the 
covert-way, to facilitate the fallies of the be- 
fieged. They arc fometimes made through the 
lower curtain, to let boats into a little haven 
built on the rentrant angle of the counterfearp 
of the out-works. 

COURONEMENT, or Couronntmtnt, in 
fortification, implies the moil exterior part of a 
work when befieged. 

CRAB. See Gin. 

CRANE, an inftniment made with ropes, 
pullies, and hooks, by which great weights are 
raifed. 

CREMAILLE, in field fortification, is when 
the infide line of the parapet is broken in fuch 
a manner as to reiemble the teeth of a fawj 
whereby this advantage is gained, that a 

S reater fire can be brought to bear upon the 
efile, than if only a fimple face was oppofed 
to it i and confequently the paflage is rendered 
more difficult. 

Redouts OH Cremaillrre, or Cremaille, are 
fuch as are conftruded as above mentioned. 
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CRETE, in fortification, implies the earth 
thrown out of the ditch in a fortification, 
trench, &c. 

CROATS, in military hifiory, light irregular 
troops fo called : generally people of Croatia. 
They arc commanded upon all defperate fer- 
vices, whofe method of fighting is the fame as 
the Pandours. They wear a fhort waiilcoat, 
and long wide breeches, with light boots, and 
a cap greatly refembling tlie huflUr cap. Their 
arms arc a long firelock with rifled barrel, and 
fhort bayonet, a crooked hanger, and brace of 
pifiols. The emprefs queen has 5CO0 of thefe 
troops, the greateft part of which have no 
pay, but live by plunder, at which they are 
remarkably dexterous. 

CROWN in fortification, an out-work 
that takes up more ground than any other. It 
confifts of a large gorge, and two fides termi- 
nating towards the country in two demi- 
baflions, each of which is joined by a parti- 
cular curtain, forming two half bafiions and 
one whole one : they are made before the cur- 
tain, or the bafiioti, and generally ferve to in- 
dole fome buildings which cannot be brought 
witliin the body of the place, or to cover the 
town gates, or clfe to occupy a fpot of ground 
which might be advantageous to the enemy. 
See Fortification. 

CROWNED horn-’ivork, in fortification, is a 
horn-work, with a crown-work before it. 

CROSS'/rr, in the art of war, is when the 
fire of two or more adjoining fides of a field- 
redout, &c. crolTes each other j frequently ufed 
in preventing an enemy’s palling a defile. It 
may be two ways obtained ; firft, by conftrutfl- 
ing the redout with tlic face oppofue to the 
defile, tenaillcd j that is, forming a re-entering 
angle. The other way is, to defend the defile 
by 2 redouts, whofe faces command the paflage, 
flanking each other at the fame time. 

CROSS-/^<trj. Sec Carriaoes. 

CROWS-/rr/, in the art of war, are 4 pointed 
irons, fo made, that what Way Ibever tJiey fall, 
one point is always uppermoft. I’hey arc about 
4 inches long, the fhort ones, and the long 
ones 6 or 7. The fhort ones are thrown on 
bridges, &c. and the long ones on the earth, 
both to incommode the cavalry, that they may 
not approach without great difficulty. 

CROISADElin military hifiory, implies a 

CRUSADE ) holy war, or an expedition of 
the Chriftians againft the Infidels for the re- 
covery of the holy-land, and fo called from 
thofe who engaged in it wearing a Crofs on 
^ir clothes. 

CUBE, 
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CUBE, a folUl, confifting of 6 equal fquare 
fitlcs. The folidity of any cube is found by mul- 
tiplying the fuperficial content of any one of the 
fidcs by the height. Cubes arc to one ano- 
ther in the triplicate ratio of their diagonals. 

CoBE-m/, is the fide of one of the fquarcs 
conftituting the cube. Thus, if the folidity of 
a cube be 64, the fide of one of the Iquares, 
or cube-root, will be 4 : becaufe 4X4=16, 
the fuperficial content of the fquare, and 
16 X 4 = 64, the folidity of the cube. 

Cubic equation^ in algebra^ is an equation 
whofe highefi power confifts of three dimen- 
fions, asx = «^ — 6’. See Eoi'ation. 

Cubic foot, implies fo much as is contained 
in a cube whofe (ide is 1 foot, or 1 2 inches. 

Cubic hyperbola, is a figure exprefled by the 
equation xy'—a, having 2 afymptotcs, and 
confining of 2 hyperbolas, lying in the ad- 
joining angles of the afymptotes, and not in the 
oppofite angles, like tlie Apollonian hyperbola, 
being othenvife called, by Sir Ifaac Newton, in 
his tnumtratio lineartim tertii ordinis, an liyper- 
bolifmus of a p.irabold ; and is the 65 th fpccics 
of lines, according to him. 

Cubic number, is that which is produced by 
multiplying any number by itielf, and then 
again the produd: by that number ; as 27 is a 
cube number, fince jXj = 9X3 = 27. I'he 
dificrence of two cubic numbers, whofe roots 
differ by unity, is equal to the aggregate of 
the fquare of the root of the greater, double 
the fquare of the lefs, and the lefs root. 

Cubic parabola, a curve of the fccond order, 
having infinite legs, tending contrary ways. 

CLIIRASSIERS, in the military art, are a 
fiirt of heavy cavalry armed with cuiraires, as 
moft of the German horfe are. I’lie feveral 
German powers have regiments of cuirafliers, 
efpecially the emperor, and the king of Eruflla. 
The king of France has alfo one regiment : 
but we have had none in the Englilh anny 
fince the Revolution. 

CUIRASSF>, a piece of defenfive armour, 
made of plate, well hammered, ferving to 
cover the body, from the neck to the girdle, 
both before and behind, called brcall; and 
back-plate. 

CULVERIN, ■] 

CuLVERiN-erirw^ity, >See Cannon. 

CuLVERiN of the largeft 

CUNEUS. See Wedge. 

CUNETTE. See Cuvette. 

CURFEW -M/, in military hiftory, a fignal 
given in cities taken in war, &c. to the inha- 
wtants to go to bed. The moft eminent 
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curfew in England, was that eftablifhed by 
William the Conqueror, who appointed, under 
feverc penalties, that, at the ringing of a bell, 
at 8 o’clock in the evening, every one fhould 
put out their lights and fires, and go to 
bed, &c. 

CURTAIN, in fortification, is that part of 
the body of the place, which joins the flank 
of one baftion to that of the next. See For- 
tification. 

Angle of the Curtain, I g 

Complement of the Curtain,/ 
cation. 

CUTLER, a military artificer, whofe bufi- 
nefs is to forge, temper, and mount all forts 
of fword-blades. 

CYCLOPCEDIA. See Encycbopoedia. 

CYCLOID, in geometry, a. curve generated 
in the following manner. 

If a circle ABC fPl. XII. fig. 6) refting 
on a right line A L, begin to revolve in the 
manner of a wheel, from A towards L, the 
point A will, by its two-fold motion, deferibe 
the curve AC DJ L, while the circle makes 
one revolution from A to L. 

This curve is called the cycloid ; and from its 
form.ition it is evident, ( i .) That the bafe of 
the cycloid A L is equal to the periphery of 
the gener.uing circle ABC. (2.) That the 
axis of the cycloid FD is equal to the dia- 
meter of the laid circle. (3.) That tlic part of 
the bafe K L is equal to the arch of the circle 
JKi (4.) therefore A' F (= = /G) is 

equal to the remaining arch / II, or G D. 
(5.) That the chord of the circle A/ is per- 
pendicular to the cycloid in the point I ; and 
(6.) therefore the chord H I (being at right- 
angles with IK) is a tangent to the curve in 
tlie point /. (7.) The faid tangent II I is pji- 
rallel to the chord D G. 

Parallel to E / draw e i indefinitely near ; 
and In perpendicular thereto ; then will the 
triangles D G E, D G F, In i, be fimilar j 
and lb we have D El DG :: D G I DF :: 
In : //; confequently, the femi-cycloid DIL 
— 2 D F, the diameter of the generating cir- 
cle. PI. XII. fig. 6. 

CUVtyr'I'E, in fortification, is a fmall ditch 
of I o or 1 2 feet broad, made in the middle of 
a large dry ditch, about 4 or 4I feet deep, 
ferving as a retrenchment to defend the ditch, 
or elfc to let water in, if it can be had in the 
time of a fiege. Sec Fortification. 

CYLINDER, or concave cylinder of a gun, is 
all the hollow length of the piece, or bore. 
See Cannon. 

Charged 
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Charged OiLivtTitKt die chamber, or that 
part which receives the powder and bail. See 
Cannon. 

yaeoHt Cylinder, that part of the hollow 
or bore which remains empty when the piece is 
loaded. 

CYMBAL, in ancient mUitary bijiory, a war- 
like mufical inftrument in ufe among the an- 
cients, made of brafs, not unlike our kettle- 
drums, and, as fome think, in their form, but 
fmaller. 


CZAR, in military biftory» a title of honour 
afliimed by the great dukes, or, as they are now 
ftiled, emperors of Ruflia. This title is no 
doubt, by corruption, taken from C^/ar, em- 
peror } and accordingly they bear an eagle, as 
the fymbol of their empire. The firft that bore 
this title was Bafil, the fon of Bafilides, about 
the year 1470. 
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^AGGER, in t^iUtary affairst a Ihort fword, 

or poignard, about 12 or 13 inches long, 

with a bafket-hilt. It is not long flnce, that 
duclifts fought widi fword and dagger. 

DAM. Sec Dyke. 

DART, in ancient military biftery^ implies a 
fmall kind of lance, thrown by the hand. 

DAUPHIN, a title given to the cldeft fon 
of France, and heir prefumptive to the crown, 
on account of the province of Dauphiny, which, 
in 1343, was given to Philip of Velois, on this 
condition, by Flumbert, dauphin of the Vicn- 
nois. 

DEBENTURE, is a kind of warrant, given 
in the office of die board of ordnance, whereby 
the perfon whofe name is therein fpeciBed, is 
intitled to receive fuch a fum of money as by 
former contract hatl been agreed on, whether 
wages, or otherwife. Debenture, in fome of 
the ads of parliament, denotes a kind of bond 
or bill, firft given in 1649, whereby the govern- 
ment is charged to pay the foldier, creditor, or 
his affigns, the money due on auditing the ac- 
count of his arrears. 

DECAGON, in fortifeation, is a polygon 
figure, having 10 fides, and as many angles; 
and if all the fides are equal, and all the angles, 
it is called a regular decagon, and may be 
inferibed in a circle. The fides of a regular 
decagon are, in power and length, equal to the 
greateft fegment of an hexagon inferibed in the 
fkme circle, and cut in extreme and mean pro- 
portion. If AB (Platexii.^. 7.) be the fide 
of a regular decagon inferibed in a circle, and 
it be continued out to C, lb that BC=AD, 
then will A B:B C: :B C:AC. Thence let r be 
the radius of the circle, and put AB =», then 
became ABxAC=BC*, we have #XrXx=rri 


hence by completing the fquare, &c, we get 
the fide of the decagon inferibed 

in that circle. 

DECAMPING, or to decamps in military 
afairs, is the marching of an army or body of 
men from the ground where it before lay en- 
camped. See Camp. 

DECANUS, In Roman military biJlory, an 
officer who prefided over ten other officers, 
and was head of the contubernium, or ferjeanc 
of a file of Roman foldicrs. 

DECIMATION, in Rman military bifiory, 
a punilhment infilled upon fuch foldiers as 
quitted their poft, or behaved themfclves cow- 
ardly in the field. The names of all the guilty 
were put into an urn or helmet, and as many 
were drawn out as made the tenth part of the 
whole number ; and thefc were put to the fword,- 
and the ethers faved. 

DECURIO, in Roman mlitary bifiory, a com- 
mander of ten men in the army, or chief of a 
decury. 

DECURY, ten Roman foldiers ranged under- 
one chief, or leader, called the Decurio. 

DEFENCE, in fortification, are all forts of 
works that cover and defend the oppofitc polls; 
as flanks, parapets, cazemettes, and fauirc-brays. 
It is almoft impoffible to fix the miner to the 
face of a baftion, till the defences of the oppo- 
fite one are ruined, that is, till the parapet of 
its flank is beaten down, and the canndn, in all 
parts that can fire upon that face which is at- 
tacked, are difmounted. See Fortification. 

Une of Defence, reprefents the flight of a 
mulket-bali from the place where the mulket- 
eers ftand, to fcour the face of the baftion, and 
Ihould never exceed the reach of a mufket. 
Ic.is.either fichant or razant : the firft is when. 

ic 
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it is drawn from the angle of the curtain to the 
flanked angle ; the lafl, when it is drawn from 
a point in the curtain, razing the face of tiie 
badion. 

XJne of Defewcb is the diftance between the 
falient angle of tlic balfion, and tlie oppofuc 
flank i that is, it is the face |iru(iuced to che 
flank. See Fortification. 

Defence of rivers, in military affairs, is a vi- 
gorous effort to prevent the enemy from palT* 
ing ; to prevent which, a careful and attentive 
officer will raife redouts, and if neceflary join 
curtains thereto : he will place them as near the 
banks as poffible, obferving to cut a trench 
through the ground at the windings of the 
river, hich may be fiivourable to the enemy, 
and place advanced redouts there, to prevent 
his having any ground fit to form on, &c. See 
Kivers, 

To be in afcfiure of Defence, is to be pro- 
vided to oppofe an enemy, whether in regard to 
redouts, batteries, or in the open field. 

DFFFNSIVE-/^<ir. See War. 

DEFILE, in military affairs, a ftrait narrow 
paffage, or road, through which the troops can- 
not nrarch, otherwife than in making a fmall 
front, and filing off; fo that the enemy may 
take an opportunity to flop or harrais their 
march, and to charge them with fo much the 
more advantage, becaiifc the rear cannot come 
up to the relief of the front. 

To Defile, is to reduce divifions or platoons 
into a fmall front, in order to march through 
a defile ; which is moft conveniently done by 
ficing to either the right or left, and then 
wheeling to either right or left, and marching 
through by files, &c. 

DEFILING a lodgement. See Enfilade. 

DEGRADA'l'lON, in a military life, the ad 
of depriving an officer for ever of his commif- 
fion, rank, dignity, or degree of honour 5 and 
taking away, at the fame time, title, badge, 
and every other privilege of an officer. 

DEGREE. Though this term properly be- 
longs to geometry, neverthelefs it is very fre- 
quently ufed both in fortification, and gunnery. 
Hence it will not be improper to declare, that it 
is a divifion of a circle, including a 36cth part 
of its circumference. Every circle is fuppofed 
to be divided into 360®, parts called degrees, 
and each degree into 60', other parts, called 
minutes ; each of thefe minutes being divided' 
into 60", each fecond into thirds, and fo on. 

DEHORS, in the ndUtary art, are all forts; 
of out- works in general-, placed at fome diftance 
Ih>m the walls of a fortification, the better to 


fccure the main places, and toproteft the fiege, 
Stc. See Fori'ification. 

DEXINEATION. See Desicning. 
DEMI-BASTION, is. a work with only one 
face and one flank. See Fortification. 
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DEMI-LINE, in fortification, is a work placed 
before the curtain to cover it, and prevent the 
flanks from being difeovered fideways : it is 
made of two faces, meeting in an outward 
angle. See Fortification. 

DEMI-GORGF., in fortification, is half tlic 
gorge, or entrance into the baftion, not taken 
direcfJy from angle to angle, where the baftion 
joins to the curtain, bur from the angle of the 
flank to the centre of the baftion ; or the angle 
tlie two curtains would make, by their prolon- 
gation. Sec Fortification. 

DENSITY of bodies. See Motion. 

DEPOT, in the military pbrafe, fignifies a 
particular place at the tail of the trenches, out 
of the reach of the cannon of the place, where 
the troops generally aflemble, who are ordered 
cither to attack the out-works, or fupport the 
troops in the trenches, when there is rcafon to 
imagine the befieged intend making a vigorous 
fully. 

Depot, likewife means a temporary magazine 
for forage, for fafcincs, gabions, tools, and 
ever)' other thing neceflary for the fupport of 
an army, or for carrying on a fiege. 

DEPTH of a battaliott or fiuadron, in mili- 
tetry affairs, the number of ranks, or the quan- 
tity of men. Infantry were formerly drawn up 
6 or 8 deep, that is, confifting of fo many 
ranks ; but now they are generally drawn up 
only 3 deep, and in the defence of a breaft- 
work but 2 deep. When infantry is drawn 
«P ft deep, the flrft rank is called the front- 
rank } the fecond, the centre rank j and the third, 
the rc-ir rank : and the files which bind 
the right and left, are called the flanks. The 
cavalry is generally drawn up 3 deep, and 
on fome occafions only 2 deep. 

DESCENT. Sec Motion. 

Descents, in fortification, arc the holes, vaults, 
and hollow places, made "by undermining the 
gtound. 

Descent into the ditch, is a- paffage made 
through the elplanade and covert-way, in form 

of 
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of a trench, the upper part of which is covered 
with madriers, and clays or hurdles, to fccure 
the befiegers from the enemy’s fire. In wet 
ditches this trench is on a level with the furface 
of the water, but in d^ ones it is funk as deep 
as the bottom of the ditch. 

DESERTER, in a military fenfcy a foldier 
who^ by running away from his regiment and 
company, abandons the (crvicc. 

Penalty of Desertion. All officers and 
fohliers, who having received pay, or having 
been duly inlifted in our fcrvice, ffiall be con- 
viflcd of having deferred the fame, fliall fuffer 
death, or fuch other punilhment as by a court- 
martial ffiall be infli^ed. 

Any non-commiffioned officer or foldier, 
who ffiall, without leave from liis commanding- 
officer, ahfent himfelf from his troop or com- 
pany, or from any detachment with which he 
ffiall be commanded, ffiall, upon being con- 
vidled thereof, be puniffied according to the 
nature of the offence, at the difcrction of a 
court-martial. 

No non-commiffioned officer or foldier ffiall 
inlift himfelf in any other regiment, troop, or 
company, without a regular difeharge froni the 
regyiicnt, troop, or company,, in which he laft 
ferved, on the penalty of being reputed a de- 
fertcr, and llilfering accordingly : and in cafe 
any officer ffiall knowingly receive and entertain 
fuch non-commiffioned officer or foldier, or 
ftiall not, after his being difeovered to be a 
deferter, immediately confine him, and give 
notice thereof to the corps in which he laft 
I'erved, he the faid officer fo offending ffiall 
by a court-martial be cafliiered. 

Whatfoever officer or foldier ffisill be con- 
vifted of having advifed any other officer or 
foldier to defert our fcrvice, fliall fuffer fuch 
puniffiment as -ffiall be inllided upon him by 
the fentence of a court-martial. 

JuJlices may commit Deser i ers. And whereas 
fevtral foldiers, being duly liftctl, do after- 
wards defert, and ai'c often found wandering, 
or dtherwife abfenting themfclves illegally from 
his majefty’s fcrvice j it is hereby further enac- 
ted, that it fliall and may be lawful to and for 
the conftablc, headborough, or tythingman of 
the town- and place, where any perfon, who 
may be reafonably fufpefted to be fuch a de- 
ferter,. ffiall be found, to apprehend, or caufe 
him to be apprehended, and to caufe fuch per- 
fon to be brought before any juftice of tlie 
peace, living in or near fuch town or place, wh^' 
hath hereby power to examine fuch fufpefted , 
perfon : and if by his cpnfefilon, or the tefti* 
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mony of one or more witnefs or witneffes upon 
oath, or by the knowledge of fuch juftice of 
the peace, it ffiall appear, or be found, that 
fuch fufpefted perfon is a lifted foldier, and 
ffiould be with the troop or company to 
which he belongs ; fuch juftice of the peace 
ffiall forthwith caufe him to be conveyed to 
the gaol of the country or place where he fliall 
be found, or to the houfe of correftion, or 
other public prifon, in fuch town or place where 
fuch deferter ffiall be apprehended ; or to the 
Savoy, in cafe fuch deferter ffiall be appre- 
hended within the city of London or Weft- 
minfter, or places adjacent ; and tranfmit an 
account thereof to the fecretary at w'ar for the 
time being, to the end fuch perfon may be pro- 
ceeded againft according to law: and the 
keeper of fuch gaol, lioufc of correftion, or 
prifon, ffiall receiv<^ the full fubfillence of 
fuch deferter or deferters, during the time that 
he or they ffiall continue in his cuftody, for the 
maintenance of the faid deferter or deferters; 
but fliall nor be intitled to any fee or reward, 
on account of the imprifonment of fuch de- 
ferter or deferters, any law, ufage, or cuftom to 
the contrary notwithllanding. 

Reward for taking up Deseilters. And for 
the better encouragement of any perfon or 
perfons to fecure or apprehend fuch deferters 
as aforefaid ; be it furtlier cnafted by the au- 
thority aforefaid, that foch juftice of the peace 
fliall alfo iflue his warrant in writing to the 
colleftor or colleftors of the land-tax money 
of the pariffi or townfliip where fuch deferter 
fliall be apprehended, for paying, out of the 
land-tax money arifing or to arife in the year 
1778, into the hands of fuch perfon who ffiall 
apprehend, . or caufe to be apprehended, any 
deferter from his majefty’s fervice, the fum of 
20s. for every deferter that lhall be fo appre- 
hended and committed ; -w'hich fum of aos. 
ffiall be fatisfied by fuch colleftor, to whom, 
fuch warrant ffiall be dircifted, .and allowed 
upon his account. 

Penalty for concealing Deserters, or buying 
tbeir armsy clotbesy &c. Provided always, that 
if any perfon fliall harbour, .conceal, or aflift 
any deferter from his majefty’s fcrvice, know-, 
ing him to be fuch, the perfon. fo offending 
fliall forfeit, for eVeiy fuch offence, the fum 
of 5I. or if any perfon ffiall knowingly detain, 
buy, or exchange, or otherwife receive, any 
arms, clothes, ci^s, or other furniture belong - 
ISig“la the kinga'/rom any foldier or deferter, 
or any other perfon, upon any account or pre- 
whatfoeYer, or caufe the colour of inch 
' K clothes 
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clothes' to be changed j the perfon fo offend- 
ing, lhall forfeit for every fuch offence the funi 
of 5I. and upon convidion by the oath of one 
or more credible wltneft or witneffes, before 
any of his majefty’s jufticcs of the peace, the 
faid refpedive penalties of 5I. and 5I. fliall be 
levied by warrant under the hands of the faid 
juftice or juftices of the peace, by diffrefs and 
fale of the goods and chatties of the offender ; 
one moiety of the faid firft-mentioned penalty 
of 5I. to be paid to the informer, by whofe 
means fuch deferter lhall be apprehended ; and 
one moiety of the faid laft-mentioned penalty 
of 5I. to be paid to the informer j and the re- 
lidue of the faid refpedtive penalties to be paid 
to the officer to whom any fuch deierter or fol- 
dier did belong: and in cafe any fuch offender, 
who fhall be convifted, as aforefaid, of har- 
bouring or alTilling any fuch deferter or dc- 
ferters or having knowingly receive«l any 
arms, clothes, caps, or other furniture be- 
longing to tJie kingj or having caufed the 
colour of liich clothes to be changed, contrary 
to the intent of this a<ft, lhall not have fulfi- 
cient goods and chatties, whereon diftrefs may 
be made, to the value of tlie penalties reco- 
vered againfl: him for fuch offence, or fliall not 
pay fuch penalties within 4 days after fuch con- 
vit’eion } then, and in fuch cafe, fuch jufliee of 
the peace lhall and may, by warrant under his 
hand and feal, either commit fuch offender to 
the common gaol, there to remain without 
bail or mainprife for the fpace of three months, 
or caiifc fuch offender to be publicly whipped, 
at the diferetion of fuch juftice. 

DESIGN, in 3. geiurai piife, implies the plan, 
order, reprefentation, or conftruCtiou of any 
kind of military building, chart, map, or 
drawing, &c. In building, the term ichnogra- 
phy may be ufed, when by defign is only meant 
the plan of a building, or a flat figure drawn 
on jiapcr ; w’hen fonie fide or face of the 
building is railed from the ground, we may ufe 
the term orthography ; and when both front atul 
fides are feen in perljieftivc, we may call it 
fceuograph. 

DESIGNING, the art of delineating or 
drawing the appearance of natural objeds, by 
liiies on a plane. 

DETACHED p/Vr«, in fortijicatioVy are fuch 
out-works as are detached, or at a diftance 
from the body of the place; fuch as half- 
moons, ravclines, baftions, &c, 

DEI'ACHMENT, in mUtary affairs^ an 
uncertain number of men drawn out from fe- 
vtfral regiments or companies equally, to march 


or be employed as the general may think pro- 
per, whether on an attack, at a fiege, or in 
parties to fcour the countiy. A detachment 
of 2000 or 3000 men is a command for a ge- 
neral officer ; 800 for a colonel, 500 for a licur 
tenant-colonel, 200 or 300 for a major, 80 
or 100 for a captain, 40 for a lieutenant or 
enfign, 1 2 for a ferjeant, and 6 for a corporal. 
Detachments arc fometimes made of intire 
fquadrons and battalions. One general rule, in 
all military projects that depend upon us alone, 
ftiould be to omit nothing that can infure the 
fucccls of our detachment and defign ; but, in 
that which depends upon the enemy, to trull; 
Ibmething to hazard. 

DETAIL of duty, in military affairs^ is a 
roller or table for the regular and cxadl per- 
fiirmance of duty, either in the field, garrilbn, 
or cantonments. The general detail of .duty 
is the proper care of the majors of brigade, 
who are guided by the rofter for the officers, and 
by the tables for the men, to be occafionally 
furniflicd. 

' DEVASTATION, in military hijlory, the 
a<ft of deftroying, laying wallc, demolilliing 
or unpeopling towns, &c. 

DIAMETER, in both a military an«l geo- 
metrical fenfe, implies a right line jiaffing 
thmugh the centre of a circle, and terminating 
at each fide by the circumference thereof. See 
CiRcr.E. 

The impoffibility of expreffing the cxaT 
proportion of the diameter of a circle t») its 
circumference, by any received way of nota- 
tion, and the abiblute necelliry of hav'ing it 
as near the truth as poffiblc, has put fonie of 
the moll celebrated men in all ages upon en- 
deavouring to approximate it. The firft who 
attempted it with fuccefs, was the celebrated 
Van Culen, a Dutch-man, who, by the ancient 
method, though fo very laborious, carried it 
to 36 decimal places : thefe he ordered to be 
engraven on his tomb-ftone, thinking he had 
fet bounds to imiirovements. However, the 
indellitigable Mr. Abraham Sharp cairied it 
to 75 places in decimals; and fince that, the 
learned Mr. John Machin has carried it to 100 
places, which are as follow : 

If the diameter of a circle be i, the cir- 
cumfciencewillbe3. 14*59^6535,8979323846, 
264J583“79>5 o2S84*97 *>6939937510,582097 
4944>5 9^307 * * 64,05 28620899,86280348 25,3 
421 170679, -4- of the fame jiarts ; which is a 
.^egree of exaftiiefs far furpaffing imagina- 
J^on. 

Uut the ratios generally ufed in the pradlice 

of 
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of military mathematics are thefe following. 
The diameter of the circle is to its circnin- 
ference as 1131510355 nearly, — ^The fquare 
of the diameter is, to the area of the circle, as 
452 to 355. — ^The cube of the diameter is, to 
tj-.e folid content of a fphere, as 678 10355. — 
The cubes of the axes are, to the folid contents 
of cqui-altitudc cylinders, as 452 to 355. — 
The folid content of a fphere is, to the circum- 
feribed cylinder, as 2 to 3 — . 

Hew to find the Diametkr ofjhet or fihells. For 
an ir on ball, whofe diameter is given,fuppolinga 
9-poundcr, which is nearly 4 inches, fay, the 
cube root of 2,08 ol* 9 pounds is,. to 4 inches, 
as the cube root of the given weight is to the 
diameter fought. Or, if 4 be divided by a.08, 
the cube root of 9, the quotient 1.923 will be 
the diameter of a i -pound fliot j which being 
continually multiplied by the cube root of 
the given weight, gives the diameter re- 
quired,. 
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Or by logarithms much Ihorter, tlius. If 
the logarithm of 1.923, which is .283979, 
be conitantly added to the third part of the 
logarithm of the weight, the lum will be the 
logarithm of the diameter. Sup^iofc a lliot to 
weigh 24 pounds : add the given logarithm 
.283979 to the third part of .460070 of the 
logarithm 1.3802112 of 24, the fum .7440494 
will be the logarithm of the diameter of a Ihot 
weighing 24 pounds, which is 5.5468 inches. 

It the weight fhould be cxprelfed by a 
fraftion, the rule is Hill the fame : for inftance, 
the diameter of a pound ball, or~, is found 
by adding the logarithm .2839793, found 
above, to .0586971 ~ of the logarithm of *, 
the fum .3426764 will be the logarithm of 
the diameter required, i. e. 2.2013 inches. 

As tlie diameter of the bore, or the caliber 
of the piece, is m^e ~ part larger than that 
of the (hot, according to the pre^nt pra&ice,. 
tlie following table is computed. 


Diameters of the Jfjots and calibers of Englijh guns. 


lb. 

0 

1 

0 

3 

4 

5 

6 

m 

8 

9 


0 

0 

1.923 

2*423 

m 

3*053 

3.288 

3*498 

■ 

3*679 

3.846 

4.000 

Diam. 

0 

2.019 

m 

2.913 

3*204 





4.200 

Calib. 

1 

4.143 

4*277 

4*403 

4.522 

4*635 

4*743 

4.846 

4*945 

5.040 

5 ** 3 » 

Diam. 

4*349 

4.490 

4.623 

4.748 

4.866 

4.981 

5.088 

5*»92 

5.292 

5*368 

Calib. 

2 

5.220 

5*305 

5.388 

5.409 

5*547 

5.623 

5*697 

5*769 

5*839 

5.908 

Diam. 

5.480 

5*570 

5.661 

5*742 

5.824 

5*893 

5*982 

6.057 

6.129 

m 

Calib. 


5*975 

6.041 

6.105 

6.168 

6.230 

6.290 

6*350 

6.408 

6.465 

6.521 

Diam. 

J 

6.273 

6*343 

6.410 

6.475 

6.541 

6.604 

6.666 

6.707 

6.788 

ON 

• 

00 

Calib. 


6.576 

6.631 

6.684 

6*737 

6.789 

. 6.640 

6.890 

6.940 

6.989 

7*037 

Diam. 

4 

6.904 

6.962 

7.018 

SO 

0 

7.128 

7.182 

7*234 

7.287 

7*338 

7*383 

Calib. 


Explakation, . find the diameter of the (hot, and the caliber . 

of a 24-poiuider, look for the number 2 on 
The numbers in the firft horizontal line are the left-hand fide, and for 4 at top; then the 
units, and thofe in the firft. vertical column number 5.547, under 4, and.oppofite. 2, will 
tens; the other numbers, ■ under the one, be the diameteriof the (hot in inches and de- 
and o|)pof}te to the others, are the refpec- ctmals, and the number. 5.824, under thefiift,.. 
live dimetem Jod fhot-aml c^ibers; Tims; to .^iij!|||i |gwlihrr of apiMpotuder,. &c. 


Diameters. 

















































































Diameters of leaden bullets from i to 49 pound. 



0 

1 

2 

3 

B 

5 

MM 

n 

8 

M 

0 

0 

1.671 

1.326 

CO 

m 

•977 

.919 

•873 

•835 


1 

•715 

•75 ‘ 

•730 

m 

•693 

•677 

•663 

m 

•637 

.626 

2 

.615 

.605 

•596 

GO 

•579 

•571 

•564 

•557 

•550 

•544 

3 

•5.18 




•an 




•497 

•493 


The diameters of mufket bores differ about 
i-.:oth part from that of the bullet. The go- 
vernment allows 1 1 bullets in the pound, for 
the proof of mufkets, and 14 in the pound, 

■ or 29 in 2 pounds, for fervice ; 17 for the proof 
of carbines, and 20 for fcrvice ; 28 in the 
pound for proof of piftols, and 34 for fervice. 

Diameter of powder meafures. See Powder 
Measuues. 

DIGGING. See Mining. 

DIKE. Sec Ditch. See Fortification. 

DIMACH^, in ancient military affairs, were 
R kind of horfemen, anfwcring t J the dragoons 
of the moderns. 

DIRECTION, in military mechanics, fignifies 
the line or path of a body in motion, along 
which it endeavours to proceed, according to 
the force imprefled upon it. 

Jingle of Direction, that formed by the 
lines of direction of two confpiring powers. 

family of Direction, a term tiled by mi- 
litary mathematicians for the produft of the 
velocity of the common centre of gravity of a 
fyftem of bodies, by the liiin of their quantities 
of matter: this is no ways altered by any 
collifions among the bodies themfelvcs. 

DIRK, a kind of dagger ufed by the high- 
landers in Scotland, which they generally wear 
ftuck in their belts. 

DISCHARGE, \a 3. military fenfe, is thedif- 
mifling a foldier from the troop or company he 
belonged to, either by his own requeft, or when, 
after long and i'aitliful fervices, he is difeharged, 
and intltled to his majefty’s bounty. 

DISCIPLINE, in a general fenfe, ligniHes 
•infti-uftiou and government. 

Discipline.! By military conflitu- 

PSlitary conftitution. J tion is meant, the au- 
thoritative declared laws for the guidance of all 
military men, and all military matters ; and by 
^feipUne is meant, the obedience to, and ex- 
ercife of, thofe. laws. As jiealth is to the 
tural body, fo is a found military conlHtution 
to the militaiy one ; and as exercife is to the 
fo is difcipline to the laft. Bravery will 


perchance gain a battle j but every one knows 
it mult be training and difcipline that will, and 
muft win the long-difputcd prize of a war. 

The kingdom of Pruflia is an example extant 
in favour of difcipline j for fince that Rate has 
railed an army, and maintained that army in 
ftri£l: difcipline, it has held a very confidera- 
ble ihare in the fyftem of Europe j and'ihould 
it negleift its army, it will fink from the king- 
dom of Prullia, into the eleftorate of Brandcn- 
burgh. 

Alarine Discipline, is the training up fol- 
diers for fea-fervicc, in fuch cxercifes as the va- 
rious pofitions of the firelock and body j and 
teaching them every mana’uvrc that can be 
performed on board Ihips of war at fea, 
See. 

DISMOUNTING, in a military fenfe, is the 
aft of unhorfing. Thus, to difmount the ca- 
valry, &c. is to m.'ike them alight. 

To Dismount cannon, is to break their car- 
riages, wheels, axle-trees, or any thing elfe, 
fo as to render them unfit for fervice. It alfo 
implh's difmounting by the gin, ixc. 

DISPART, in gunnery, is to fet a mark on the 
muzzle-ring, fo that it may be of an equal height 
with the bale-ring ; hence a line drawn between 
them, will be parallel to the axis of the con- 
cave cylinder, for the gunner to take aim by it, 
to Iiit the mark he is to fire at -, for the bore 
and this imaginary line being parallel, the aim 
fo taken muft be true. .This exaftnefs cannot 
be made ufe of in an engagement, .and but 
very feldom at a fiege } for there prafticc and 
the eye muft be the only guides. 

Dispar T-/ ro»//p/. Sec Frontlet. 

DISPOSITION, in a military fenfe, is the 
juft placing an army or body of men upon the 
moft advantageous ground, and iii the ftrongeft 
fituation for a vigorous defence; 

DISTANCE of the baftions, in fortification, 
.^s the fide of the exterior polygon-. See For- 
tification. 

.jDlTCH. See Fortification. 

T J drain a Ditch, is to m^c the water nin 
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off into lower ground, by means of fmall Double ywr //«, is for cveiy other file to 
.trenches cut for this puipofe. march into that which is next to it, on the right 

DIVERSION, in military ttfiary^ is when an or left, as the word of command direds ; and 
vnemy is attacked in one place where they are then the 6 ranks are doubled into la, the men 
weak and unprovided, in order to draw off their Handing i a deep ; and the diftance between .the 
forces from making an irruption fomewhere hies is double what it was before. By this 
elfe. See Stratagems. method 3 files may be doubled into 6, bcc, 

DIVISIONS of a battalioni are the federal DRAGOONS, in military affairs, are a kind 
^)latoons into which a regiment or battalion is of horfemen, or cavalry, who fer/c both on 
divided, either in marching or bring ; each of horfeback and foot ; being always ready on 
which is commanded by an officer. every emergency, as being able to keep pace 

Divisions an anny, are the number of with .the horfc, and do the duty of foot. In 
brigades and fquadrons it contains. battle, or on attacks, they generally hgUt. 

DIVINE fervice, in the army, is or fhould fwprd in hand after the firfl fire. In thp field 
be performed every Sunday by the -chaplain they incamp on the right and left of the lincvs. 
of the regiment, not purely on a moral, but They are divided into brigades, regiments, and 
pretty much on a political account. — All fquadrons. Their martial, mufic is drums and 
officers and foidiers, not having juft impedi- tnimpets. The firft regiment of dragoons 
ment, fliall diligently frequent divine fervice raifed in England was in 1681, and called the 
and fermon, in the places appointed for the royal regiment of dragoons of North Britain, 
alfembling of the regiment, troop, or company. This name is derived from the Latin, word 
to which they belong : fuch as wilfully abfent Draconarii, ufed amongft the Romans, 
thcmfclves, or, being prefent, behave indecently DRAG-ro/er. See Ropes. 

'or irreverently, lhall, if commiffioned officers, DRAUGHT-/>oo^j, in a gun-carriage, arc 
be brought before a court-martial, there to be fixed to the tranfom-bolts on the cheeks of ar- 
publicly and feverely reprimanded by the pre- tillcry carriages, near the trunnion-holes and 
fident : ofnon-commiflioncd officers or foidiers, trails: they are ufed to draw the guns back- 
perfon fo offending, fliall, for his firll ward.s and fotwards by men with drag-ropes 
oflence, forfeit 1 2d. to be deduced out of his fixed to thofe hooks. See Carriage. 
next payj for the fccond oflence, he fliall not DRA\V-^r/<;^e. See Bridge. 

.only forfeit lad. but be laid in irons for 12 DRAWING, in a military fenfe, is the art 

Jiours, &c. Art. of war. of reprefeiiting the appearances of all kinds of 

DODECAGON, in geometry, is a regular military objects by imitation, or copying, lioth 
polygon, confining of 12 equal fidcs and an- with and without tlve afliflance of machema 
•gles, capable of being regularly fortified with tical rules. 

the fame number of baftions. DRAIN, or DREIN. in die military art. i.s a 

DOG-nails. See Nails. trench made to draw the water out of a ditch, 

DOLPHINS. See Cannon. which is afterwards filled w’ith hurdles and 

DOSSER, in military matters, is a fort of earth, or with fiifcines, or bundles of ruflies 

balket, carried on the flioulders of men, ufed and planks, to facilitate the paflage over . the 
in carrying- the earth from one part of a forti- mud. See Trench. 

fication to another, where it is wanted. DRESS-w:/;/.?;^, The clothing of the army 

DOWLEDGES,"! is generally called regimentals, eveiy pkit of 

DOWL-^<7rJ, > See Carriages. which Ihould facilitate, and not hinder, the 

DowL-pw, J various motions of the manual cxercifc., A 

:• ROUBLE tenaiUe. See TenaIlle. foldier, without regard to fafliion or tafte,'.j(to 

;• DOUBLING, in-.. the military «>*/, • is the ufe the words of a modern author) fhould be 

; placing two or more ranks or "files into one. di-effcd in the moft cqmfortable and leaft em- 

. DOUBLE rtf b for the 2d, 4th, and bai'taffiHg manner 'poffible ;. and dip: .keeping 
6th ranks (when fo drawn up) to march into him warm, and leaving him the entire ufe. of 
’• fhe ift, 3d,- and 5th} fo that of 6 ranks they hislimbs, areobjeftsalwaystobehadin.vipw. 
..-are made but 3; which is not fo when they DRINKING ip excefs in the amiy is at .all 
double by half-files, becaufe then 3 ranks time s highly -criininal, but upon fervice ps not 
ftand together, and the 3 other- come up to ^tjPHt'i^terduned the confequ^nce will be 
double them } that is,' the ,ift,-2d, and 3d, ar^ a-.trial^y acoure^roartial. ‘ It has becii pD- 
gdpubled by the 4thy 5th, and<6th, or the con^' duftive of almoft innumerable mifrhicf}!,;.iuid 
•ttfliry. is a ?noftdctcftable. and h^rtid ptafti,?'-*.- 

ever 



D R U D U T 

ever commiflloncd officer fhall be found dinink kept faft by a circle of iron, and feveral holes 
on his guard, party or other duty, under jirins, fauened to the body of the drum, and a like 
fhall becaffiieied forit j any non-comminioned number of Icrc^YS to ftretch it at plcafure. 
officer or foldier, fo oflending, fliall fuffer fuch They are ufed among the hot fe. The kettle^ 
corporal ptinifliment as (hall be infliflcd by the drum belonging to the royal regiment of ar- 
lentence of a court-martial. Art, of war. tillcry is mounted on a moft I'uperb and pom- 
DRUM, is a martial mufical inftrument pous waggon, riclily gilt and ornamented, and 
in form of a cylinder, hollow within, and co- drawn by 4 white horlcs elegantly caparifoned, 
vered at the two ends witli vellum, which is with a feat for the driim-major-gcniral. 
llretchcd or llackencd at plcafure, by means of DjLVM-maJor, is always that perfon in the 
fmall cords and Aiding leathers. This inftru- regiment, who beats the beft drum, has the 
ment is ufed both^by foot and dragoons j which command over the other drums, and teaches 
Is done in feveraf manners, cither to give no- them their duty. Every regiment has adrunt- 
tice to the troops of what they are to do, or to major. 

demand liberty to make fome propofal to an DUEL, is a Angle combat, at a time and 
enemy. Every troop of dragoons, and evciy place appointed, in conl’equcnce of a cartel or 
company of foot or artillery, has two or more challenge. Duelling was anciently authorii'ed ; 
drums, as the men are in number. The drum but the motive of the duellids was the good of 
was Aril invented by Bacchus, who, as Polyenus their country, when one, or a fmall number of 
reporteth, fighting againft the Indians, gave combatants w'cre chofen to lave the blood of a 
the fignal of battle with cymbals and drums ; whole army, and decide, by viftory or deatli, 
and the Saracens, who invaded ChriAcndom, the quarrels of kings or nations. Thus it was 
introduced the drum into the European armies, with Goliah and David, the f loratii and Curatii, 
The various beats are as follow, viz. and feveral others. 

Tte general, is to give notice to the troops Du elm no was fo general a method of de- 
that they are to march. termining differences among the nobles, that 

The ajfetHhhf] is to order the troops to repair even ccclefiaftics were not cxcufed j oniy, to 
The troop, j to the place of rendezvous, or ])rcvent their being Aaincd witli blood, iliey 
to their colours. procured champions to Aght for them. None 

I'bs march, is to command them to move, were excepted from combat, but fick [Jtople, 
always with the left foot Arft. cripples, and fuch as were under 21 years of 

1 'at-too, is to order all to retire to their age, or above 60. Jufts and tournaments, 
quarters. doubtlefs, rendered duels more frequent.— No 

^he reveille, is always beat at break of day, ofticcr or foUlicr Aiall pri tend to fend .a 
and is to warn the foldiers to rife, and the cen- challenge to any (Jtlicr olFiccr or foldier, to 
linels to forbear challenging, and to give leave Aght a duel, if a commiiTioned officer, on pain 
to come out of quarters. of being cafhieicd j if a non-commiinoncd 

9”o arms, is for foldiers who are difperfed, to officer or foldier, of fulfering corporal punifli- 
repair to cliein. rnenr, at the dilcretion of a court-martial. Art. 

*rhe retreat, is a fignal to di'aw off from the of war. 
enemy. Duelmno was authorifed bdbre the Nor- 

Reirahs, is always beat in both camp and mans came into England, though not fo fre- 
garrifuii a liiile be/'* ic lun-fet,. at which time quent and folemn as after the conqueft. 

^e gates are ihut, and the foldiers repair to DUNGEON,! in fortification, is .commonly 
their barracks. ^ DONJON, J a large tower or redout of a. 

'Jibe alarm, is to give notice, of fuddeii dan; fortrefs, whither the garrifon may retreat, ii\ 
ger, that all may be in readinefs for. immediate cafe of necelfity,. and capitulate with greater 
duty. advantage. ' ' & • 

'J'be parity. Vis a fignal to demand fome DUTY, \n zr military fenfe, is the e?cercife 
‘Ti&e conference with the enemy. of thofc funAioos that belvqg to a foldier t 

Drum, or Drummer, the perfon who beats yet with this nice d^inftion,. that, duty i^ 

the drum. counted the. mou/jting guard, . &c. where no 

Arw/f-DRUMs, we tyrants of largc.|g|tit enemy is.direiaiy; to,b!e engaged * for when any 
•f copper or brafs, rounded af^^ lM^^ni„an|!\body of men marches to niieet . the enemy, thu 
covered with..ve^um^;gtt^fltiii^ U |» Aii<Uy ^ing fmtieSt. 

Of 
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On all duties, whether with or without arms, other before that duty is finiihed, rxcept he 
pic(}uets, or court-martials, the tour of duty be on the picquet, as then he Ihall be relieved, 
begins with the eldeO; downwards. An officer and go on that duty ordered, 
who is upon duty cannot be ordered for any 


E 

E agle. jS&fi-EACLE, an order of mili- tion of gun-powder; but the fcience of w.-iris 
tary knighthood in Prulfia, inftituted by always the fame. On one hand, hillory inftrudts 
the elcdtor of Brandenbourg, in 1701, on his us by examples, and furnilhes us with proofs, 
being crowned king of PrulTia. The knights of the beautiful maxims of virtue and wii- 
of this order wear an orange-coloured ribbon, dom, which morality has taught us : it gives 
fuipending a black eagle. us a kind of experience, before-hand, of what 

is a like order in Poland, in- we are to do in the world ; it teaches us to re- 
(lituted in 1325, by Uladiflaus V. onoccaiion gulate our life, and conduft ourfelves with 
of the marriage of his fon Cafimir to the wifdom ; to diftruft mankind ; ever to carry 
daughter of the great duke of Lithuania, ourfelves with integrity and probity, never to 
The kniglits of this order wear a chain of gold, do a mean aftion ; and to mcafure grandeur 
liifpeiuling a filver eagle crowned. with the level of reafon, that we may defpilc 

E ARTl See Bags. it when dangerous or ridiculous. 

KCHARPE', in the art military. To batter On the other hand, hiftory ferves to give us 
(n ccharf^i is to lire obliquely, or fideways. a knowledge of the univerfe, and the different 
SecBvTTKRY. nations which inhabit it, their religions, their 

F.CM.'VUGP.TTE, in military hiftory y figni- governments, their interells, their commerce, 
fies a watch-tower, orkindof centry box. their politicks, and the law of nations. It 

ECHO. Sec Sound. llicws us the origin of the illuftrious houfes 

EDUCATION, in a military fenfcy implies who have reigned in the world, and given birth 
the training up of youth to the art of w'ar; to rhofewho Hill fubfift. 
wheicin, firll:, Ihould be underltood, whether The knowledge of military mathematicks; 
nature has given the young man the talents nc- regards the operations of war in general ; every 
ceflary for the profelTion or not j for here Icnfe, thing there confifts in proportion, mcafure, and 
parts, courage, and judgement, are required motion : it treats of marches, encampments, 
in a very eminent degree. The natural qua- battles, artillery, fortification, lines, fieges, 
litics of an officer, are, a robuH conllitution, mines, ammunition, provilions, fleets, and 
a noble open countenance, a martial genius, eveiy^ thing which regards war ; but no itiH 
fire to pulh aftion, phlegm to moderate his notion can be acquired without geometry, na- 
tranfports, and patience to fupport the toils tural philofophy, mechanics, militar)’^ archi- 
and fatigues of war, without almoff; feeming teftnre, and the art of dr.iwing. 
to feel them. Birth and family, added to thefe The ftudy of languages is moll uleful to an 
advantages, never fail of commanding refpcfl. officer, and he feels the nccclfity of it, in pro- 
Acquired qualities of an officer confiil in moral portion as he rifes to higher employments. 
\ irtucs and fcicnces : by the firft is meant, a Thus the Latin, Genr.an, and French lan- 
regular good conduA, ceconomy, prudence, gu.agcs, are very iieceflary for an Fnglilh offi- 
and a ferious application to what regards the ccr ; as the Englilh, French, and Italian, are 
fcrvice. Military fcicnces indifpenfably de- for a German. 

mand the reading of ancient and modern hif- F FF'ECl'lVFi men, in a miHlaty ftnffy are 
torians ; a good knowledge of military ma- foldiers fit for fervice ; as an army of 30,000 
them.atics, and the ftudy Of the chief languages clfcflivc (fighting^ men. 
of Europe. katta^t: A battalion is counted 

It is in ancient authors we find all that is ex^^^ijfer . Cii^ an0tl^,' by the time lince it w.is 
cellent, cither in politics or war : the ntak^. See SESiORiyy'. 

and form of arms are changed fince the inven-- '. 
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Elder officer ^ is he whofe comtninion bears 
the oldeft date. See Seniority, 
elevation, in gunnery^ that compre- 
between the horizon and the line of 
direftion of either cannon or mortar j or it is 
that which the.chace of a piece, or the axis of 
its hollow cylinder, makes with the plane of 
the horizon, 

EMBRASURE, in fortification, is an open- 
ing, hole, or aperture in a parapet, tlirough 
which the cannon arc pointed to. fire at the 
enemy. They are generally made from lo to 
I z feet diftant from one another, every one of 
them being from 6 to 9 feet wide without, and 
SI or 2fi within : their height above the plat- 
form is 2^ or 3 feet towards the town, and if 
foot on the other fide towards the field, lb that 
the muzzle of the piece may be funk on occa- 
llon, and brought to fire low. See Battery. 
See Fortification. 

EMINENCE, in the militaty art, a high or. 
riling ground, which overlooks and commands 
the low places about it : luch places, within 
cannon-lhot of any fortified place, are a great 
difadvantage ; for if the befiegers become 
mailers ol them, they can from thence fire 
into the place. 

EMPATTEMENT, in fortification. See 

1 ALUS. 

EMULATION, in a ntilita^y fenfe, is a no- 
ble jealoiify whereby gentlemen endeavour to 
furpals each other in the art of war, and mili- 
tary fciences. Is not the want of encourage- 
ment to excite emulation, the great caule ofmH- 
conduft among military men i An officer who 
is not protcdteil, who is never fure of the 
kail fiivoiir, ncgledls himfelf, and takes lefs 
trouble to acquire glory, rarely heard of, 
though mtTited by the braveft actions, than 
to enjoy the tranquillity of an ordinary repu- 
tation. .Brave actions, whoever are the au- 
thors, Ihould. never be buried in oblivion, as 
they excite emulation, and are full of inlhuc- 
tion. 

. ENCAMPMENT, the pitching of a camp. 
SccCav:v. 

^^^b.INll'., \n fortificat:on, is the interior 
wall.or rampait wliich furrpunds a plr.ee, fome- 
times compofed of ballions or curtains, cither 
laced or lined w;tn brick or Hone, or only made 
of earth. Ihe enceinte is fometlmes only 
flanked by round or Iquarc towers, which is 
called a Roman wall. • , 

. ENCOUNTERS, in nuRtt^y affairs, ar^ 
combats, or fights, between two perfons only 
Figuratively, battles or attacks by fmall or : 
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large - armies. ^ The marquis de Feuquieres 
mentions four inltances of particular encoun- 
ters brought on by entire armies, with a deligii 
to create a general engagement, Englilh edi- 
tion, vol. 1 . p. 304. &c. 

ENEMY,, in a miUtary fenfe, one who is of 
an oppolite fide in war, or who publickly in- 
wdes the kingdom. 

^ ENFANS perdus, in military hiftory, are fol- 
dicrs ^tached from fcveral regiments, or 
otherwife appointed to give the firft onfet in 
battle, or an attack upon the counterfearp, or 
the breach of a place befiegedi fo called*^ (by 
the French) becaufe of die imminent daneer 
they ai e expofed to. ° 

E,NFILADE, in fortification, is ufed in 
Ipeaking of trenches,, or other places, which 
inay be fcoured by the enemy's lliot, along 
their whole lengdi. In conducing, the ap- 
proaches at a fiege, care mull be taken that the 
ti cnchcs DC not enfiladed from any work of the 
place. ^ See Trenches. 

flo Enfilade, is to fweep the whole length 
of any work or line of troops with the Ihot of 
artillery or fmall arms. 

P.NGINES, .in militaty mechanics, are com- 
pound machines, made of one or more me- 
chanical powers, as levers, pullies, Icrews, &c. 
m order to raife, projeft, or fullain any weight, 
effedl which could not be cafily 
cflcdled otherwife. Engines ufed in war are 
extremely numerous, as the battering-ram, 
ballilta, waggons, chariots, . &c. 

Engine, to drive fuzes, confills of a wheel 
with a handle to it, to raife a certain weight, 
ami to let it fall upon the driver, by which the 
Itrokcs become more equal. 

Enuine to draw fuzes, has a ferew fixed 
upon A tli:eerlcgged Hand, the bottom of 
wluch ha.s :i ring to place it upon the lliell ; and 
at die end of the ferew is fixed a hand-lcrcw by 
means of a collar, which being ferewed on the 
uize, by turning the upper ferew, draws out or 
railes thcluzc. 

ENGINEER, is commonly applied to an 
officer v/110 IS appointed to infpeft and con- 
trive any attacks, defences, &c. of a fortified 
place, or to build or repair them, &c. 

The art of fortification is an art which Hands 
m need of fo many others,, and whofe obicft is 
fo extenfivc, and its operations accompanied 
with fo mimy various circumftances, that it is 
almoft impoflible for a man to make himfelf 
hiafter of it by experience alone, even fup- 
ofing him bom yitl. all tbc advantages Sf 
'genius and difiiofition 'pofliblc for the know- 

Icdgc 
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ledge an<I pradice of that important art, Wc 
do not pretend to deny that experience is of 
■greater efficacy than all the precepts in the 
world i but it has likewife its inconvenienci s as 
well as its advantages : its fruits are of flow 
growth ; and whoever is content with purfuing 
only that method of inftruftion, fcldom knows 
how to aft upon emergencies of all kinds, be- 
caufe old age incapacitates him from exercifing 
his employment. Experience teaches us, thro’ 
the means of thefe errors we commit ounelves, 
•what theory te-aches us at the expence of others. 
The life of man being fliort, and opportunities 
of piacllic fcldom happening, it is certain 
nothing lefs than a happy genius, a great fliare 
of tlieory, and intent apiplication joined to ex- 
perience, can make him one day Ihinc in his 
ivrofeffion. Erom whence it follo'ws, that lefs 
than t!ie three firft of thofe four qualities, 
Ihuiild not be a recommendation for the re- 
cej;i ion of a young gentleman into the corps 
of engineers. 

'riie funchuncntal fciences, and thofe abfo- 
lutely necefiai-)', are arithmetic, geometry, 
mechanics, hydraulics, and drawing. Without 
arithmetic it is impoliible to make a calcula- 
tion of the extent, and to keep an account of the 
difhiirfcments made, or to be made; nor with- 
out it can an exaft computation be made upon 
any occafion whatfoever. 

Without geometry it is impoffible to lay 
dow n a plan or map with truth and exaftnefs, 
or fettle a draught of a fortification, or cal- 
culate the lines and angles, fo as to make a 
jull cllimation, in order to trace them on the 
ground, and to incafure the fiirface and Iblidlty 
of their parts. 

Mechanics teach us the proportions of the 
machines in ufc, and how to increafe or di- 
minifh their powers as occafion may require ; 
and likewife to judge whether thofe which our 
own imagination fuggefts to us, will anfwer in 
praftice. 

Hydraulics teach us how to conduft waters 
from one place to another, to keep them at a 
certain height, or to raife them higher. 

How fluently foever we may exprefs our- 
felves in fpeaking or writing, we can never give 
lb perfeft an idea as by an exaft drawing : and 
often in fortification both are wanted ; for 
which reafon the art of drawing is indifpen- 
fably neceffary for engineers. 

To the qualities above mentioned muff be 
added aftivity and vigilance ; both which ar^ 
abrolutely neceffary in all operations of warf 
but efpecially in the attack of fuch places ar 
are in expeftation of fuccours. The befleged 
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muff have no time allowed them for eonfid^rv 
tion; one hoyr loft at Inch a junftu. r often, 
proves irreparable. It is by t'.uiir aftivity and 
vigilance that engineers often bring the bc- 
fiegcd to capitulate, much iboncr ti>aii li.vy 
would have done if thole engineers h.ij i ot 
pulhed on the attack with firmiic!;. and rebiu- 
tion. Want of vigihance and aftivity olctii 
proceed from irrelblution, and that from v;e..l; • 
ncls of capacity. 

As the ofiicc of an engineer requi.''C!. gi-at 
natural qualifications, nuich know'ledge, tt" i , 
and application, it is but reafonable tiiat c'.e 
pay fliould be proportioned to that incnc wireh 
is to be the qualification of the peifon em- 
ployed : he imift be at an extraordinary e\- 
pence in his education, and afterwanls for 
books and inflruments for his inltruction and 
improvement, as w'ell as for many other things ; 
and that lie may be at liberty to purfue !;:s 
fhidies with application, lie mint not be put to 
fhifts for necelliiries. It Ihoiild I-kc\vile be 
fidcietl, that if an engineer do his duty, be his 
flation what it will, his fatigue mull be ver\ 
great ; and, to dedicate himl'elf wholly to tirat 
duty, he lliouKl be divclled of all oti’.cr 
cares. 

The word Engineer is of modern dare, and 
was firft ufed about the year 1650, when onc 
Capt. Thomas Rudd had the title of chief en- 
gineer to the king. In i too the title given to 
engineers was trench-mafter ; and in 1622 irir 
William Pelham, and after him Sir Francis 
Verc, afted as trcnch-mafters in Flanders. 
In the year 163+ an engineer w.is called camp- 
mafter general, and fometimes engine-mailer, 
being always fubordinatc to the mailer of t'le 
ordnance. 

At prefent the corps of engineers confifts of 

1 Colonel in chief ■, 

2 Direftors, or lieutenant-colonels j 
4 Sub-direfto.''s, or majors ; 

1 2 Engineers in ordinary, or captains ; 

12 Faigineers extraordinary, or captains j 
14 Sub-engineers, or lieutenants ; 

24 Praftitioner engineers, or fecond lieu- 
tenants ; exclufive of the engineers on the Irilh 
eftablifhment, which are but few. 

ENNEAGON, in geometry y or fortificatioHy 
is a figure confifting of 9 angles, and as many 
lides, capable of being fortified with the fame 
number of baftions. 

,y "< i ^ §lGN, in^pmlitary. arty a banner, un- 
4 er which the foldiers are rang^ according to 
the different reginnents they belong to. See 
Colours. 

^stciC} or enjign-bearery is an officer who 
•1, ' carries 
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carries the colours, being the loweft com- 
iTiiflioned officer in a company of foot, fubor- 
dinate to the captain and lieutenant. 'I'he word 
enfign is very ancient, being ufcil both by the 
Greeks and Romans, and amongft both foot 
and horfe. Enfigns belonging to the foot, 
were either the common one of the whole 
legion, or the particular ones of the manipuli. 
'I'hc common enfign of the whole legion was 
an eagle of gold or filver fixed on the top of a 
fpear, holding a thundejbolt in her talons, 
as ready to deliver it. That this was not pe- 
culiar to the Romans, is evident from the tclli- 
mony of Xenophon, who informs us, that the 
royal enfign of Cyrus was a golden eagle 
fpread over a Ihield, and faftened on a Ij^car, 
and that the fiimc was ftill ufed by the Perfian 
kings. In the ruftic age of Rome, the enfigns 
were nothing more than a wifp of hay carried 
on a pole, as the word manipulus properly lig- 
nifies. The enfign of the horfe was not folid, 
as the others, but a cloth, fomewhat like our 
colours, Ibrcading on a flalTj on which the 
names of the emperors were generally de- 
pi£bed. The religious care the foldiers took 
of the enfigns, was extraordinary : they wor- 
Ihipped them, fwore by them (as at prefent 
fevcral European powers do) and incurred cer- 
tain death if they loft them-. I'he I’urks and 
I'artars make ufe of horfes tails for their cn- 
ligns, whole nximber diftinguiflaes the rank of 
their commanders } for the Sultan has 7, and 
tlie Grand Vizier only 3, dec. 

ENTERPRISE, in military bijiory., an un- 
ilertaking attended with Ionic hazard and dan- 
ger. 

ENTERPRISER, an officer who umlcr- 
takes or engages in any important and luizar- 
dous defigns. This kiiul of I'ervice ficquvnrly 
happens to the light-infantry, light -horfe, and 
hiifi'ars. 

i:?fVFLOPF, in fonifuation, a woik of 
earth, fometiir.es in I'o.-iu of a fingle jiarapcr, 
and at others like afm.di rampart : it is raifed 
fbmetimes in the dl:<:h, and Ibmetirnes beyond 
it. They arc loinetimes c;i zic-zacy to inclofl* 
a weak ground, where that is practicable, with 
fingle line'-., to five tlie great cbar,ge of liorn- 
woiks, crown vvorks, and te.viilles, or where 
room is wanting for fuch large woiks. Thefe 
forts of works are to be feen at BefaU'^on, Do- 
vay, Luxembourg, &cc. Envelopes in a ditch 
arc fometimes called fUlons, cuntrc-gi^r'dMj . 
eon'ejves, lunettes, &c. which words fee. 

FPAIJI.F, in fcrtifcati»». denotes the (houl- 
der of a b.*ilion, or tiwplace w’herc its. face and' 
Hank meet, and from the angle, called the 
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angle of the fhoulder. See Fortifica- 

tion. 

EPAULEMENT, in fortificatietif is a kind 
of breaft-work to cover the troops in front, and 
fometimes in flank. In a fiege, the befiegers 
generally raife an epaulemcnt of 8 or 10 feet 
high, near the entrance of the approaches, to 
cover the cavalry, whicli is placed there to I'up- 
port the guard of the trenches. Thefe works 
are fometimes made of filled gabions, or fal'- 
cincs and earth. This term is frequently ufed 
for any work thrown up to defend the flank of 
a poft, or any other place. See Fortifica- 
tion. It is fometimes taken for a demi-ballion, 
and at other times for a fijuare orillon to cover 
the cannon of the cazemate. 

EPAULia'TES, are a kind of Ihoulder- 
knots; thole for tlie foldiers, to be of the 
colour of the facing, with a narrow' yellow 
or white tape round it, and worded fringe j 
thofe for the officers are made of gold or fil ver 
lace, with rich fringe. 'I'hcy are badges of 
diflinftion worn on one or both Ihoulders. 

EPROUVE'.TTE, is a machine to prove the 
llrcngthof gunpowder. They arc of different 
forts, according to the fancy of different n-a- 
tions who ufe them. Some raife a weight, and 
others throw a fliot, to certain heiglu.s .and 
dilfanccs. 

KPTAGON. See Heptagon. 

KC^ESTRIAN ftatuty in military hijlorw 
fignifiis the perfon of any great warrior mounted 
on horfeback. 

Eqi'estrian order,, among the Rnman.s, 
fignified their knights or equit'fs; as .alfb their 
troojiers or liori'cnieii ill the field j the firft of 
v/hich orders lloo'.i in contradifi.iii-.'lion to the 
fenators, as the lad did to the foot : each of 
thefe didincUons w.is int.-oduced into the date 
by Kotnuliis. 

FQl'Ii’AfJE, in a military feafe, is all kind.", 
of furniture made ufe of by the gentlemen of 
the army ; furii as 

( amp-V. ir-rx.oc, ■) are tents, kirehen-fuf . 

l-idd E.Qyn.A(.r, J nitnre, fi'.ddkv horfes, 

bjg'.jage- waggons, bat-hoifcs, &rc. 

'Fhis kind is not determined in cur fervice, 
neither in reg..rd to quantity or quality j but in 
the I’rufil'au army is as follotvs, viz. 

L PANTRY. 

1. The field-m.trflial general IhaB take into 
the field, on chaife or co.ach, with fix horfes to 
draw it ; 2 h;i;'<Tage waggons ; 4 diaife-ma- 
|iiies, and as many bat-horfes. muk*s,and laddle-r 
porfes, as he pleaics. 

2. A general of foot, i chaife or coach witfe 
6 horfes i 1 baggage-waggon i 3 chaife-ma- 

rinesj 



E Q.U 

rincs ; 1 2 bat-horfes, or mu'ln i and as many 
faddle-horfcs as he picafcs. 

3. A lieutenant-general, i chaife or chariot, 
with 4 horfcs ; i baggage-waggon j 8 bat- 
horfcs, or mules ; and as many faddle-horl'cs as 
he picafcs. 

■ 4. A major-general, i chaife v. ith four horfcs ; 

I baggage-waggon ; i chaife marine } 6 bat- 
horfes, or mules j and 6 faJdle-horfes. 

5. A colonel, i chaife with 2 horfes, or 4 at 
mofl: ; 2 chaife-marines j 6 bat-horfes, or mules ; 
and 4 facidle-horfcs. 

6. A lii'v.renant- colonel, i chaife, with 2 
horlcs; 1 cluifc-marinei 4bat-horfcs, ornuilcs; 
and 3 faddlc-Iiorfcs. 

7. A major, 1 chaife-marine j 4 bat-horfes, 
or mules ; and 3 faddlc-horfes. 

8. A ca})tain is only allov/cd i baggage- 
waggon for the company, r for himfelf, i bread- 
waggon, and 2 fuddle-hoi t’es. 

9. No fubaltern officer lhall have a waggon, 
anil is allowed only i bat- horfe, and 1 faddle- 
horfe. 

N. li. All the chaife-marines are coloured 
alike, and the name* of their refpeftivc regi- 
ments painted upon them ; as alfo every gene- 
ral’s name is painted in like manner upon the 
baggage-waggons and chaife-marines which 
belong to them. 

Cavalry. 

1. A general of the horfe lhall take into the 
field, I chaife or coach, with 6 horfes ; i bag- 
gage-waggon j 3 chaife-marines ; 1 2 bat-horfes, 
or mules i and as many fuddle-horfes as he 
pleafes. 

2. A lieutenant-general, i chaife or chariot, 
with 4 horfes j i baggage-waggon ; 2 chaife- 
marines : 8 bat-horfes, or mules ; and as many 
faddlc-horfes as he pleafes. 

3. A major-general, 1 chaife, with 4 horfcs j 
I baggage-waggon ; i chaife-marine i 6 bat- 
horfes, or mules ; and 8 faddlc-horfes. 

4. A colonel, i chaife, with 2 horfes, or at 
moll 4 ; t chaife-marines ; 6 bat-horfes, or 
mules ; and 6 faddlc-horfes. 

5. A lieutenant-colonel, lhall take i chaife- 
marine i 4 bat-horfes, or mules i and 5 laddle- 
horfes. 

6. A major, i chaife-marine •» 4 bat-horfes, 
or mules ; and 4 faddle-horfes. 

7. A captain, 2 chaife-marines, i for his 

troop, and the other for hitnfeif j and 3 or 4 
faddle-horles. «• ; 

8. The fubaltern officers, a faddle-hom, 
and I bat-horfe ; but are pofitively not to Iwve 
Waggons i and all fuch as are provided con- 
trary to this regulation, lhall be burnt. 
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N. B. The chaife-marines, and baggaiv^-way- 
•gons lhall be painted and coloured" as above. 
'J'hc bat-horfes for the infantry,and troop- tents, 
arc exclufivc of thefe. 

E-SCALADE. Sec Scalade. 

ESCARFE, is the outward Hope or talus of 
the rampart. 

ESCORT, in thcrtr/ of war. See Convoy, 

ESCOUADE. See SoyAtrs. 

KSPAD(.)N, in o\ii military hoks, a kind of 
two-handed Iw'ord, having two edges, of a great 
length and breadth; formerly ufed by the 
Dutch. 

ESPLANADE, in fortifeation, the (loping of 
the parapet of the covert-way tov/ard.s the field, 
and is therefore the fame as the glacis of the 
counterfeurp ; but begins to be antiquated in 
that fenfe, aqjl is now only taken for the emprs' 
fpace between the glacis of a citadel, and the 
firft houfes of the town. 

KS PONTON. See S pontoon. 

ESPRTNGAL, in the a/nii ijt a -rt of war, a 
machine for throwing large darts, generally 
called muchettiE. 

ESQUADE. See Squads. 

ESSES, in the train of artillery, are fixed to 
draught-chains made in the form of an S, one 
end of which is faltened to the chain, and the 
other to hook to the horfe’s harnefs, or to a 
ftaple : they ferve likewife to lengthen and piece 
chains together. 

ESTOILE. Sec Star-Redout, Star- 
Fort. 

ETAPPE, a term ufed in military hiftory, 
taken from the French ; which fignifics the 
quantity of provifions and forage allowed in 
an army, ifi marching through a kingdom, 
whether going into winter-quarters, or taking 
the field. 

ET APPIER, in military bijlory, is the per- 
fon that contra-fls with tlie country or territory 
for furnilhing troops in their march with pro- 
vifions and forage, &c. 

EVACUATE, in military hiftory, a term 
made ufe of in the articles of capitulation 
granted to the befieged at the time they fur- 
render to the befiegersj and is the fame as 
quitting a place, 

EVOLUTION, in the art of war, the mo- 
tion made by a body of troops, when they are 
obliged to change their foma and difpofition, in 
order to preferye a poll, occupy another, to at- 
an enemy with more advantage, or to be 
in a condition of defending themfelves the better. 
That evolution is bell which, with a given 
number qf men, miy be executed in the lead 
L 1 fpacci 



E V O 

rpacf, and confcqucntly in the Icafl: time pof- 
fible. 

Evolutions of the moderns, is a change of 
pofition, which has always for its objeft either 
offence or defence. I'hc elfentials in the per- 
formance of an evolution arc, order, dirccbnels, 
and th<^ greateft polllble rapiility. In fliort, 
evolutions implies any body of troops march- 
ing to charge rapidly, and in good order j to- 
tally dilperfing, and forming with the utmoll rea- 
dinefs ; wheeling in all its aivifions j doubling 
in all ways ; or, in other words, forming a column 
■or columns from all points of its front. 

Evolutions cf the ancients, were their rc-idy 
marching, wheeling, and forming into every 
pofirion pratlifcd in thofe days, fScc. 

EXAGON. ScellEXAOoN. 

E'XECUTION, Military I'.xecution, is the 
pillaging or plundering of a country by the 
onemy’s army. 

Execution, alfo means every kind 
of punifhment inflicted on the .army by the fen- 
tence of a court-martial •, which is of various 
kinds, fuch as tying up ro 3 htilberts, and re- 
ceiving a number of laflies with a whip, com- 
pofed of 9 whip-cord lallics, and each lafh of 9 
knot.s, from the drummer : or running the g<ant- 
lope through the parade at guard-mounting, 
drawn up in 2 lines for that purpofe ; when the 
provoft marches through with twigs or Twitches, 
and every foldier takes as many as there arc pri- 
Ibners to be puniflied : the prifoner then marches 
tlirough the 2 lines, and each foldier gives him a 
hard ffrokc, the major riding up and down to 
fee that the men lay on properly. When a fol- 
dier is to be puniflied with death, a det.acliment 
of about 200 men from tin; regimcfit he belongs 
to forms the parade, wlien a file of grenadiers 
flioots the prilijiUT to death. N. 1>. jivery na- 
tion has dililrcut metiiods of punifiimcnt. 

EXr.flClSl*'., \i\ nnlita y (fairs, the pra6licc 
of all thofe mori ius and actions, together with 
the whole managcm'.fir of arms a fcjdier is m 
he perfect in, fo render him lit for fervice, and 
iiK'.kc him und'.rflar.d how to atta-ck and dcfeiul, 
a, cxtrcile iu the (in't pa:t o.'^ the miliuiry art j and 
ihemoie it is con nd. red, the more eirential it 
will atipcar. It frees their bodies from tlie 
ruflicity of fimpl- n unre, and forms men ami 
Jiorfes to all the c , olutions of war. Upon it de- 
pend the honour, merit, a]ij)earance, flrcngrh, 
and ruccefs of a corps ; while we fee the greotefl; 
armies, forwantof beiagexercifed, inllantly dif- 
ordered, and that diforder increafing in fpite of 
command : the confufion overfets the arr of 
Ikilful mail CI S, and the valour of the men only 


EXE 

ferves to precipitate the defeat: for which rea- 
fon it is the duty of every officer to take care 
that the recruits be drilled as fbon as they join 
their corps. 

The greateft advantage derived from the ex- 
ercife, is the expertnefs with which men be- 
come capable of l<*ading and firing, and their 
learning an attention to aft in conformity with 
thole around them. It has always been lamented, 
that men have been brought on fervice, without 
being informed of the ufes of the different 
manaaivrcs they hive been praftifingj and that, 
having no ideas of any thing but theuniformity of 
the parade, they inflantly fall into diforder and 
conbifion when they Life the ftep, or fee a devia- 
tion from the fir.'.it lines they have been accuf- 
toineil to at excrc’.i’e. It is a pity to fee fo much 
attention confined to fliow, and lb little given 
to inffruft the troops in what may be of me to 
them on fervice. Though the parade is the 
place to form the charafters of fuidiers, and 
teach tliem uniformity, yet being confined to 
that alone, is too limited and mechanical for a 
true militaiy genius. 

The great lofs that our troops fuftained i:i 
Germany, America, and the Weft-Indies, du- 
ring the laft war, from ficknefs, and not from the 
enemy, was chiefly owing to a neglcft of ex- 
ercife. An army, vvhofe numbers vanifli after 
the firft 4 months of a campaign, may be very 
ready to give oattle in their ('.xifling period j 
but the faft is, that akhough fighting is one 
part of a foldier’s binfliv- fs, yet bearing fatigue, 
and being in h'-a!r!i, is another, .and at Icaft as 
efl'eiuial as tiie firft. A campaign may pafs 
without a battle ■, but no part of a c.impaign 
c.an be gone through without fatigu'-, without 
marchc*!, without an cxpolbre to bad weather; 
all of v/hich have exercife for their foundation; 
.and if Ibldiers are iin.iraincil to thefe matters, 
and fink under them, they are corporeally inca- 
jiable of rendering much fervice to their king 
and country. 

It is not from nurnbe:", or from inconfide- 
rate v.dour, that we are to expeft; viftory ; in 
battle fhe commonly follows capacity, .and a 
knowledge of arms. We do not fee that the 
Romans made ufe of any other means t6 con- 
tjucr the world, than a continual praftice of 
military exercifes, an exaft: difeipline in their 
camps, tMid a conftant attention to cultivate the 
su’t of war. Hence, both ancients and mo- 
derns agree, that there is no other way to form, 
foldiers but by exrrcife and difeipline ; and 
itjs by a continual praftice and attention to 
this, that the Prulllans have arrived at that 

point 
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point of perfe£lion fo much admired in their 
evolutions, and manual exercife. 

Infantry Exercisb,') as appointed by his ma- 

Manual Exercise,/ jelly, confift in the words 
of command for that purpoie. When a re- 
giment is drawn up or paraded for exercife, the 
men aie placed 3 deep, either by companies, or 
divided into platoons, with tlie grenadiers on 
the right ; and in order to have the manual ex- 
ercife well performed, it is in a particular man- 
ner requil'te, that the ranks and files be even, 
well dtclTcd, and the file-leaders well covered : 
this mull be very llritlly attended to both by 
the major, and his adjiitani : all officers allb, 
on fcrvice in gene al, v'here mi-n are drawn up 
under arms, or without, mull be careful that 
tiic raiilts and files are txac'T^ly even ; an .i the 
foldiers nuid: learn to drefs themfelves at once, 
vichc'ui the ncrefiity of being direded to do it. 
U'-he lu-.nit/ of all exercife and marcliing con- 
fifis in feeing a fold ier carry his arms well, keep 
his firtlock Heady and even upon his Ihoulder, 
the right hand hanging down, and the whole 

body without conllraint. The firelocks, 

when fliouldercd, Ihould be exadly drefied in 
rank and file j the men mull keep their bodies 
upright, and in full front, not having one llioul- 
der too forwanl, or the other too backward. 
I'hc diilances between the files mull be equal, 
anil not greater than from arm to arm, which 
gis es tliC requifite room for the motions*. The 
ranks aic, or (hould be, 8 feet dillant from 
each other. Every motion muft be done with 
life, and all facings, whceling.s, and marchings, 
performed with the. greatelb exadnefs. llenrc 
a rcgim' nr Jhoiild never be under arms longer 
titan z hours. Sec Manoeuvres, Regiment, 
ElillNOS. 

Caz'ahy I'xercise, is of two forts, onhorfe- 
back, and or foot. Thc.fquadrons for exercife 
are fometimes drawn up 3 deep, though fre- 
quently but 2 deep; the talleft men and horfes 
in the front, and lb on. When a regiment is 
formed in fquadrons, the dillance of 24 feet, as 
a common interval, is always to be left between 
the ranks ; and the files muft keep boot-top to 
boot-top. The officers commanding fquadrons 
muft, above all things, be careful to form with 
great celerity, and, during the wJiole time of 
exercife, to preferve their given diftances. . In 
all wheelings, the flank which wheels, muft 
come about in full gallop. The men muft keep 
a Heady feat upon th.cir horfes, and have their 
ftirrups at a fit length, to make a large and fure 
flrc'ke with their fword in time of adion. 
.^r// 7 ,l;ry Exercise, is the method of teach- 
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Ing tlie regiments of artillery the ufe and 
pradice of all the various machines of war, . 
viz. 

Exercise of the light field-pieces^ teaches the 
men to load, ram, and fponge the guns well to 
elevate them, according to the diftance, by the 
quadrant and ferew ; to judge of dillanc^and 
elevations without the quadrant ; how to ufe 
the port-fire, match, and tubes for quick 
firing; how to fix the drag-ropes, and ufe them 
in advancing, retreating, and wheeling v/ith 
the field-pieces; how to fix and unfix the trail, 
of the carriage on the limbers, and how to fix 
and unfix the boxes for grape-iliot on the car- 
riages of eaeli piece. 

Exercise of the garrifon and battering artilUry, 
is to teach the men how to iD.-id, ram, and. 
Ijningc ; how to handle the hand-fpikes in ele- 
vating and deprefling tlie metal to given Cii- 
ftances, and for ricochet; how to adjuft tlic 
coins, and work the gun to its proper place ; 
and how to point and fire with exaclnefs, &c. 

Mortar Ext rcise, is of 2 dilfcreiTt forts, viz. 
with powder and ffiells unloaded, and with- 
powder and (hells loaded; each of which is' 
to teach the men their duty, and to make them, 
handy in ufing the implements for loading, 
pointing, traverfing, and firing, &c. See 
Practice. 

lloveitz Exercise, differs but little from 
the mortar, excepting its being liable to various* 
elevations; w!,ereas that of the mortar is fixed 
to an angle of 45'’’ hut the men (hould be 
taught the method of ricochet-firing, and how 
to ufe them for gr.’pe-fhot, &ic. Sec Practice. 

ExtRcisns, are aifo untlcrftood of what 
young gcntremen or c.ivlets learn in the military 
academics and lidiiig-fehools ; fuch as fe.icing, 
dancing, riding, the iruinual exercife, Sec, 

L.XPKDITION.S, \iiz }uillia.ry fiifct implies 
quicknefs, applied to time, motion, marching, 
or attacking an enemy, &c. An expedition is 
in fome meafure like a battle ; requires quick 
refolves, and rapid execution : it is out ot the 
nature of the thing itfelf to l.iy down fixed • 
rules for the minute condinfiing of fmall expe- 
ditions ; their firft principles only can be with • 
certainty fixed, and men will often difagree 
about preparations, and diifir in their conduft, . 
though they acknowledge the fame principles. 

One of the principles of many fmall cxjie- 
ditions, is fufprilc ; and 6 battalion.s, without 
ifi^Sh^'Cccompanyment, may fornctimes do that ' 
^which' 24, and a great fleet, would not fuccccd 
in. 

There is no part of war To interefting to .Rn 

i 
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infulary foldier as an expedition ; nor can thcie 
be any part more worthy of attention. 

Exi>F.niTioNS hitherto have had no rules laid 
do * n for their condinfl, and that part of war 
has never been reduced to a fyftcm. 'I’he 
flow rules of a great war will not do in expe- 
ditions } the fttoke mull: be llriick with fur- 
prife, and affright have dominion before I'uc- 
cours come. Debate is out of fcafon, and all 
flow proceedings arc ruin. Not to advance, is 
to recede ; and not to be on the road to conquefl, 
is to be already conquered. I here mull be 
that glance, which fees certainly, though in- 
ftantly j that rapidity, which executes on the 
fureft rules, when it feems leafl to aft on any. 

• In all fmall expeditions. Inch as expeditions 
of furprife, or coups-dt-maittt the favourable 
fide of the propofed aftion mult ever be viewed ; 
for if what may happen, what may arrive, what 
may fall out, is chiefly thought upon, it will, 
at the very belt, greatly difeourase, but in ge- 
neral end in a total failure. Hence the very 
name of an expedition implies rifk, hazard, 
precarious warfare, and a critical operation. 


An exp.’tlfihn implies five things. 

1 1t, A 1‘ccrecy, if polTible, of preparation, 
and concealment of defign, 6 cc. 

adly. That the means bear proportion to the 
end. In this there will ever be a diflcrence in 
opinion. 

3dly, A knowledge of the ftate and fitiiation 
of the country, where the feene of aftion is, 
or the place or objeft that is to be attacked. 

4thly, A commander who has the particulir 
turn of mind, w hich is molt adapted to fuch 
particular fort of warfare. 

Lallly, The plan of an expedition, great or 
fmall, is ever to be arranged as much as pofli- 
ble before letting out, and then any appearances 
that may vary a little from what might have 
been expefted, will not perplex. 

r XPKRl MEN rS, in a military fenfe, are the 
trials, refults, or cfll-fts, of the applications 
of any kind of military machines, in order to 
diff'fjMT their elFeftr. or motion', and relations, 
■wlicrcby to afeertain fome of their real ufc-s 
or cuiic.', ike. Sec Practice. 

I'-YE-^cZ/j. See Bolts. 



A ^ A D E, in military fortification. See 
Eace. 

FACE, in fortification, is an appellation given 
to feveral parts of a fortrefs ; as the 

Face of a bajlion, the two front fides, reach- 
ing from the flanks to the falicnt angle of the 
baltion. Sec Fortificatio\. 

Prolonged Face, that part of the line of de- 
fence razant, which is between the angle of the 
Ihouldcr, and the curtain, or the line of de- 
fence razant, diminilhed by the length of the 
face of the ballion. See Fortification. 

Face of a place, is the front comprehended 
between the flanked angles of two neighbour- 
ing baftions, compofed of a curtain, two flanks, 
and two faces j and is fometimes called the 
Xcnaille of the place. 

Face of a gun, is the fuperficies of the metal 
.at the extremities of the muzzle of the piece. 

Face, in tallies, a word of command in the 
.rhamial cxercife of troops, intimating to turn 
about: thus, . 

Face to the right, is to turn upon both heels |t^. 
Xjuarter-round to the right. 

4*'ac£ to the left, is to turn upon both heels a 


quarter-round to the left. The fame takes 
place with the cavalry, &c. 

FAGGOTS, in military hiftory, are men 
hired to mufter by oflicers whole companies are 
not complete, to cheat the fovereign of lb many 
men’s pay. 

Fagoots. See Fascines. 

FALCON, or Faucon, an ancient name given 
to a 3-pounder. See Cannon, 

FALCONET, an ancient name given to a 
1 1 -pounder. .Sec Cannon. 

FALSE attack. See Attack. 

False alarm. See Alarm. 

FANION, or Fannon. See Banner. 
FASCINES, in fortification, are a kind of 
faggots, made of fmall branches of trees or 
brufli-wood, tied in j, 4, 5 or 6 places, and 
are of various dimcnfions, according to the 
purpofi-s intended. Thofe that are to be 
pitched over, for burning lodgments, galleries, 
or any other works of the enemy, Ihquld be 
or a feet long. Thofe that are for making 
'Cpaulements or chandeliers, or to raife works, 
tor fill up ditches, are 10 feet long, and i or ij 
feet in diameter. They are made as followi ; 

fix 



FAT 


'F"’E'?N 


fix fmall pickets arc (truck into the groumi, 
2 and 2, forming little croffes, v/tll fafveutil in 
the middle with willow binding. On thele 
treftles the branches arc laid, ^ are bound 
round with withes at the difiance of every 2 
feet. Six men are employed in making a faf- 
cine ; 2 cut the boughs, 2 g«her them, and 
the remaining 2 bind them. Thefe 6fir.en can 
make 12 fafcincs every hour. Each f.ifcine re- 
quires five pickers to fiiften it. 

FAl'HOM, in fortification, did originally 
denote tl'.at fpace a man can reach when both 
his arms are extended ; but now means a 
mcafure of 6 feet or 2 yards, equivalent to the 
Frencli word toife. 

EAUCON. See Falcon. 

FAUCONEl'. Sec Falconet. 

FAUSSF.-BRAY, in frtificaticn, is a low 
rampart going quite round the body of the 
place : their height is about 3 feet above 
the level grounil, and its parapet about 3 or 4 
toifes from that of the body of the place. 
I'licfc works have been entirely rejefted by the 
modern cnginetTii, excepting M. Vauban, who 
makes them only before the curtains ; and then 
they are called more properly unr.illes. 

FKl . 1 . IKS, in artilUry, are the parts of .1 wheel 
which form its circumference, whofe dimensions 
are as follow: for a 24-pouiuler, 5 inches thick, 
and 6.3 inches broad j fora 1 2 -pounder, 4.5 
inches thick, and 6 inches broad 5 for a 6- 
jjoiinder, 4 inches thick, and 5.5 inches broad, 
&c. made of diy elm. There arc generally 6 
in each wluel. See Wheel. 


Appels, in Fencing, is a fudden beat of your 
blade, on the contrary fide to that you ioin your 
adverfary on, and a quick difengagement to that 
fide again. 

Beating, in Pkncinc, is when you parry with 
a fudden Ihort bear, to get a quick repofi; or 
when you beat with your foot, to try if you arc 
firm on it, or on both feet. 

Battering, in Fencing, is to hit your adver- 
fary’s blade on the fide oppofue to that you 
join, &c. 

Baek-quarte, is a parade of a late invention, 
and is a round quarte over the arm. 

Cave, ;« Fencing, is a tierce on a quarte fide, 
alfo the thru!!: of a prime, or a fecond, at the, 
low quarte fide. 

Darting, in Fencing, to defend a How wirh 
fome contraftion of your arm, and to dart a 
thrufi: right forward. 

Faint fenvard, in Fencing, made by ad- 
vancing your point a little from its line, and 
coming to it again. 

Guard, in Fencing, is any of the parades you 
(land on. 

Or. guard, is being placed on your feet, and 
well ccivercd with your weapon. 

Hanging guard, is one of the backfword 
gunrtis, in loim of fecon.l. 

Injhii guard, one of tire backfword guards,- 
in form of aquatte. • 

Lurching, in Fencing, to make an opening, 
to in\:rc your adverfary to thrufi at vou, when 
you, being ready, may fiml a favourable repofi r.c 
him. 


FENCING, in the military art, is that of Locking, in Fencing, is to leizc your adver- 
making a proper ufe of the .'word, as well for fary’s fword arm by twining your left arm round 
attacking an enemy, as for defending one’s fclf. it, after you clofi* your parade, fliell to fliell, in 
Fencing is a genteel exercife, of which no mi- order to difarm him. 

litary gentleman Ihoiild be ignorant. It is ^carte, j implies the putting of the 

learned by praififing with fitcl foils. See Guard in\ tierce, > body and fword in fuch a 
EotLS. .\qiialre,] ftatc of defence, as to pre- 

Fcncing is either fimple, or compound, vent the antagonifi from v/ounding you. 

Simple is that performed nimbly, and ofi-hand, Lbrufi in Fencing, the thruft in carte, is 
on the fame line. In this the principal inten- to throw your h.»nd as far as you can infide, . 
tion, in refpeefi to the ofFcnfive part, ftiould be with the point of your fword tov/ards your ad- 
to attack the enemy in the iiiofi unguardvil verfary’s breaft. 21? th'ufi feconde, is to have 
part j, and in the dcfenfivc, to parry or ward olF your .arm in a perfeft oppofition to your adver- 
the enemy’s thnifts or blows. iary’s, holding your head infide. 21? thrufi liiree , , 

Guard, in Fencing, implies a pofiure proper differs from carte only, by the polition of ‘the- 
to defend the body from the fword of the an- hand, w hich muft be reverfed. 
tagonifi, and is of various denominations. Parrying, in Fencing, the aftion of warding 

y^////«<((^,t»F£NCiNo, the head upright, though • off the blows aimed at each other, 
the body hath a forward inclination on a XongCjf^-m^Flanconade, in Fencing, is the aAion of drop- 
and all the weight refting on the left haunch- • pihg the point of your fword under your ad- 
vrhen on guard. The feet, hand, .body, arm- venary’s hilt, in feizing with force the feeble of 
and fword, mufi be.to the line. . his blade ; which binding, without, quitting it, . 

form I 
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• tbnn tjic pnradc in oftave, and then throw in FiR2-<7;7»j, are all kinds of arms charged 
your thruft. with powder and ball; every one of which is 

Glizadc, /« I'liN'ciNO, is performed by dex- mentioned in their refpeftive articles, 
tcroufly making yoiu lword flip along yoiir ad- Runniu^-Yijiz, is when a rank or ranks of 
•verfary’s blade, and forming at the lame time men, drawn up, fire one after another j or when 
•your extenfion, &c. the lines of an army are drawn out to fire on ac- 

FKU de jote. See Runnmng-Fire. count of a vidtoryj when each Iquadron or batta- 

FICriANT. See Line of Defence, For- lion takes it from that on its right, from the 
.TiFicATioN. right of the firft line to the left, and from the 

(Colours,'^ CCamp-cohurs. left to the right of the Iccond line, &c. 

\OfficerSy^ \Officers. Fire-^<7//j. See Balls. 

FlELD-^y^;i,w, ^Scc^Ca;:tto». Fire-;«^«-, in ourroyal regiment of artillery, 

J Stuffy k JiJntftcck. is an officer of rank and dignity, who, bclides the 

( frorks, J FieU-fortification. poll he enjoys in the regiment, has 150I. forJiis 
Yiz\.D-marJhiily a modern military rank in office He gives the direc. ions and proportioii'i 
F.ngland, but funerior to all others ; having of all ingredients for each compoficion l equired 
the chief command of the whole army. in fire-works, w'hether for the lervice of war, 

FIGHT. See Batti.e. or for rejoicings aiul recreations, 

FIGURE, in fortification, the plan of any Yiv.v.-mafli'rs mate, is always an officer in the 
fortified place, or the interior polygon. Of this royal regiment of artillery, who, beiides the 
there are two fijirs, regular, and irregular: poft lie bears in the regiment, h.is Sol. a year 
a regular figure is that \\ here the fidcs and an- for this oiHce. His duty is, to aid and afiill 
glcs arc equal ; an irregular one is the contrary, the chief fire-mailer, and he fliculd be ikilled 
FILE, in the art of vjar, is an unlimited in every kind of Laboratory work, 
term, comprehending any number of men, drawn EiRH-/>c/.f, in the ;;;v.' 7 rtrv ^7r/‘, fmall earthen 

up in a ilired line behind each other; as a rank, pots, into which is put a c]a.ugcd grenade, ainl 
on the other iLand, includes any number drawn over that, powder enough to cover the grenade; 
hefide cacli ocher ; whether, in either refpeft, the w hole covered with a piece of parchment, 
titey be in dole or open order. Or rather, by and two pieces of quick-inatcli acrofs lighted : 
file is meant the line of foldiers ftanding one it bre.aks and fires the powder, as alfo the j)owder 
behind another, which makes the depth of the in the grenade, v/hich has no fu/e, that its opera- 
battalion ; .and is thus difiinguiflied from the tions may be quicker : it burns all that is nc.ir it. 
rank, which is a line of foldiers dr.twnupfidc Eire-«w/1m, are particular compofitions of 
by liile, forming the length of the battalion, difierent forts, made with fulphur, fUt-petre, 
A file is 3 deep; hence a battalion or regiment and charcoal. They are ufed in war, and on 
drawn up, confills of 3 ranks, and of as many rejoicing-days. 

files as there arc men in a rank. EiRE--:j-(?r/jtTj, were formerly fubordinatc to 

Y\\.\ -leader, is tlic Ibldier placed in the front the firc-mafter and his mate ; had afterwards the 
of any file, or the man who is to cover all thole rank of youngcll lieutenants to ilie royal regi- 
tli.;t Hand dircdly in tlie rear of him, and by ir.ent of artillery ; but now that rank is abolilhtd. 
Lorn .they arc to be guided in all their move- and they are all fecond lieutenants. They were 
ments. The files of a battalion of foot were fuppofed to be well (killed in every kind of la- 
formerly 12 and 6 deep; but now only 3, and boratory-w ork, which knowledge is an efier.tial 
‘fometimc.s 2 deep. Thofe of the cavalry arc qnalificaticn in every officer of that reo-iment. 
generally but 2 deep. Eire /coIj, fo called from their produeini; fire 

To double the Files, is to put 2 files into i, of themfelves, by the action of the fiinrand 
making the depth of tlie battalion double to Heel ; the arms carried by a foot-foldicr : 
what it was, not in tl.e Ipace of groued, but in they are 3 feet 8 inches in the barrel, an<l with 
number of nien. the flock 4 feet 8 inches; and carry a leaden 

To File pff,'\ to wheel olF from marching in bullet of which 29 make 2 lb. its diameter is 
To defile, f .a fpacious front and march in .550 of an inch, and that of the barrel i-5oth 
length by files. VV hen a regiment is marching in part of the (hot. Fire-locks were firfl made 
full front, or by divifions or platoons, and tom^.ufe of in 1690, when match-locks were uni- 
to a defile or narrow pafs, it may file off to the ‘Kyerfally difufed ; but when invented, we cannot 
.fight or left as the ground requires, &c. afeertain. A firelock is called, by writers of 

FIRE, in the art of war, a word of com- about the middle of the laft century, afmpbaan 
ftiand to foldiers of all denominations, to dif- which being a Low-dutch word, feeins to in-- 
cJiarge their fire-arms, grenades, cannon, &c. dilate its being a Dutch invention. 

FIRINGS, 
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FIRINGS, in the military art^ are of various 
forts and denominations. At prefent we have 
ho lefs than 8 or 9 different methods of firing 
in battalion ; and as they cannot be all good, 
fome one of them muft be the belf, both in 
regard to offenfive and defenfive firings ; and 
if fo, the others muft in courfe be inferior to 
this. The objeft of firing is to do the moll 
execution to the enemy ; hence there muft be 
fome method of firing in battalion, and againft 
battalion, more effeftual than, and if fo, prefera- 
ble to the others. Let us attempt in fome mca- 
fure to determine which of thefe methods is the 
bell. The prefent method of firing by platoons, 
cannot, we imagine, he the moft effectual fire 
poflible j becaufe there are fo many platoons 
to fire after each other, that the men mud al- 
ways load much faftcr than they are called on 
to fire : fo that we have continually obferved 
oneof thclc platoons, after firing, to load again, 
and then remain fo while one might with mode- 
rate quieknefs count from 1 80 to 260, i. e. 
about minutes before it becomes its turn to 
fire again. This is totally .inconfiftent with, 
and contradiflory to, every one’s ulcas of a 
proper fire. The reafon generally given for 
firing by platoons, is that a conftant and per- 
petual fire fhall always be kept up. How ever 
true this reafon may be, we apprehend it will 
neither require nor defend the prefent method 
of platoon-firing; fince a more numerous and 
cftedlual fire may be made, and alfo kept up fo 
as to be perpetual. In the Pruffian army, the 
men arc taught to load with the utmoft quick- 
nefs; and we are well afTured that they are 
more expeditious, both in loading and firing, 
than mofl other armies are ; which perhaps one 
may be the more ready to conceive, from obferv- 
ing with how much greater expedition fome of 
our own regiments perform than others. 

PA7/w«-Firino, confifts in three diflerent 
methods, viz. Handing, advancing, and re- 
treating. Preparative to every kind of firing, 
•(.each regiment or battalion muft be told off in 
■‘grand-divifions, fub-divifions, and platoons ; 
txclufive' of the grenadiers, which form 2 fub- 
d^#ifions or 4 platoons of themfelves. In firing 
Handing, whether by divifions or platoons, the 
firft fire is from the divifion or platoon on the 
right ; the fecond-fire, from the left ; the third 
fire, from the right again; and fb on alternatively 
until the firing comes to the centre platoon, 
which is generally called the colour platoon,- 
and does not fire, remaining as a referve for 
the colours. 

• The platoon-firing is fuch as muft necefla- 
rily produce a general confufion, as well . by 
the noife of thofe who command, as by the 
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breaking of the line, and kneeling, wiilcl\ 
are three of tlie greateft inconveniences that can 
happen ; and it cannot be executed without im^ 
minent danger, when near the enemy. Even 
the king of Pruffia himfclf is of die fame opi- 
nion ; f or he fays, “ the platoon fire would, no 
“ doubt, be the beft, if it could be executed.” 

Firing advancing, is performed in the fame 
manner as when Handing, with this addition, 
that before cither divifion or jilatoon fires, it 
advances 3 paces forwards; and fo of therefi. 

Firing retreating, varies greatly from either 
of the former methods ; for before either a di- 
vifion or platoon fires (fuppofing they arc 
marching from the enemy) it mult go to the 
right about, and after firing, to tlie left about 
again, and continue the retreat as flow and or- 
derly as pofilble. 

//e<4'’<?-FiRiNG, is only applicable wrhen troops 
happen to be draw’n up oppofite to one another, 
and behind parallel fences, fuch as low walls, 
banks, hedges, &c. by the intervention of 
which they cannot approach nearer to each 
other. In this kind of firing, the men are to 
be drawn up 2 deep, which will of courfe cither 
make their ranks more extenfive, or will pro- 
cure them a referve ; and in that order both 
ranks are to fire Handing. 

P<rr<T/cr/-F I R I N c, like hedge-firing, can- 
not be introduced couv’enientty at the time 
of common cxercife. This arrangement is one 
of thofe operations wliich are only intended for 
defence ; and the method requifite for th.it 
difpofition depentls as well upon the nature of 
the parapet over which the men are to fire, as 
upon that of the attack made to poflefs it. 

I lencc, this method of firing is fometimes per- 
formed by fingle ranks llepping upon the D.in- 
quette, and firing; each maninftantly handing his 
arms to the centre rank of the ftme file, and 
t.iking his back in the room of it ; and then he 
of the centre rank gives it to him in the fear 
to load, and takes back his in return, ready to 
give to him in the front rank ; by which means ^ 
the front-rank man can fire () or 7 rounds in a ^ 
minute with exadnefs. Parapet-firing may 
alfo be executed 2 deep, in a fortification, 
where the banquette is 3 feet broad, or in field- 
works where no banquettes aremade. Inihort, 
were thofe who are to defend, but to under- 
ftand their own advantage, and to aA with 
temper on every occafion, they would find 
'’themfelves ablie to baffle almoft any attack that 
ihoyld be made againft them. 

OM^ne-FtRiNG, is either to the right and 
left, or from the right and left to the centre, 
depending entirely on thefituation of the objed 
to oe fired .againft. The Pruflians have a p-ir- 
M ticiilar 
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ticular contrivance for this purpofc; if they 
are to level to the right, the rear ranks of every 
platoon are to make two quick but fmall paces 
to the left, and the body of each foldier to turn 
I -8 th of a circle $ and they are to take the lame 
diftance to the right, if they are to level to the 
left. Perhaps if one was to wheel out the di- 
vilions or platoons of a battalion i -6th or i -8 th 
of a circle, it would render their fire direft, 
though the object be extremely oblique. 

Sireet-FiKinCt is made ufe of when two 
bodies of men meet in a ftrect, road, defile, 
or any luch like fituation, where both arc 
equally alike inclofed in fuch pafs, and 
neither of them can attack the other’s flank. 
In our prefent difeipline we praftife two me- 
thods of flreet-firing •, the one is, by making 
the divifion or platoon that has tired, to wheel 
afterwaj-ds by half-rank to the right and left 
outwards from the centre, and to march in 
that order by half-divifions down tlie flanks 
on each fide of the column, and to draw uj) in 
the rear, and go on with their priming and 
loading. The other method is, to make the 
divifion or platoon, after firing, to face to the 
right and left outwards from the centre, and 
one half-rank to follow the other ; and in that 
order to march in one centre file down on each 
fide of the column into the rear, and there draw 
up as before. 

Now, by the firft method, you muft have a 
front double the extent of your rank, othcr- 
v/ile, the divifion that fires cannot wheel out, 
and march into the rear : confequently the 
enemy will have an advantage of a front double 
in extent to yours •, which will enable him not 
only to return your attack with a front of equal 
force, but to attack you at tiie fame time on 
■each flank with a quarter force more, bclidcs 
the further advimrage he gets by the time you 
ipend in wheeling to clear your front for ciie 
furceeding divifion to come up and fire. 

And as to the other method, though you 
incrcafe by the extent of your ranks, and conr 
fcquently the weight of your lire j yet, what 
is thus giuned in front, is more than loft in 
time, by the ftiU more tedious form of making 
the ranks to lace to the right and left out- 
wards, anti to foilov/ each other into the rear,, 
which gives an opportunity that afagacious fpi- 
y’ted enemy will not fail to improve, and-cake 
adv.anrage of to your total deltrudlion. 

liiftead of the above methods, we fhouk^r 
ptrefer the column formed ot'. ranks ; becaufe,.' 
at moft, roat'.s, ftreets, &c.. arc feldom of 
equal breadth in ail parts. This column 
can, from its conftruition, eafily contraft it- 
&lf by doubling its ranks, and again unfold 
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itfeir to its fbnner breadth, as occafion re- 
quires, which operation a column of files can- 
not cSc 6 t } and, inftead of firing, only make 
ufe of the bayonet, and decide the affair by 
manly vigour. The advantages of this me- 
thod are thefe : ift, the enemy cannot get in 
upon either of your flanks, to diforder you } 
and, adly, as the enemy will be ignorant of your 
defign to referve your fire, and fblely to de- 
end upon your bayonet, he will moft proba- 
ly give his fire on your advancing, which as 
fure as he does, he is inevitably loft. 

Square-FiniitOt h that method of firing 
where either a regiment or any body of men 
are drawn up in a hollow fquare, each front of 
which is generally divided into 4 divifions or 
firings, and the flanks of the fquare, as being 
the wcakeft part, are covered by 4 platoons of 
grenadiers. The firft fire is from the right di- 
vilion of each face : che ftcond fire froin the 
left divilion of each face, and fo on j the gre- 
nadiers making the laft fire. 

Ruming-FiRZ, when men, drawn up for that 
purpofe, fire one after another, as fail as poili- 
ble, fo that it runs the whole length of the line, 
&c. It is ufed upon all public rejoicings. 

Firing l>y a new method propofed. Having 
ventured to mention our obje£lions to the pre- 
fent methods of firing, we will now t-ikc the 
liberty to propofe an entire new fcheme of 
firing. As the grenadier company of every 
battalion is frequently detached from it, at 
Icaft in its firings, wc will therefore lay that the 
battalion, with which we are going to perform 
this new method of firing, confills of 8 com- 
panies j and as we im<agine that 4 gQod fol- 
diers fhouJd keep up a quick and confianc 
fire, fo wc conceive that 4 good divifions lliould 
do foj and thence propofe, that the batta- 
lion Ihall fire at 4 times. 1 lowevcr, for rca- 
fons given, we do not mean to fire by grand 
divifions, but to divide each of thole gfand 
divifions into 4 platoons ; and that one platooa. 
from each grand divifion Ihall fire at the fame 
time, or as nearly fia as may be prafticable. 
Thus 4 platoons being equal to 1 grand divi- 
fion, would, in effcftj.fire at once,, but froro dif- 
ferent parts of the battalion ; and the whole 
battalion,, divided into 1 6 platoons, would fire 
at 4 times : by which method a perpetual fire 
will he. kept up, and managed with much mor-c 
eafe and regularity than the prefent method. 
,The Swedes were the firft vdia pra£lifed firing 
By 2 or 3 ranks at a time, and that fo early as 
1630. Platoon-firing is the invention- of the 
famous Guftavus Adolphus, and firft ufed about 
the year 1618 : wc alfo find that Lewis XIV, 
m, 1662, employed M. M^inct to regulate 
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and diiclpline his infantry after the Dutch 
rnanner, which was then in great eltecm undei* 
prince Maurice* of Naflau, who had learned Lt 
from the king of Sweden. 

FLAGS. Sec Colours, Standards, &c. 
FLANKS, in the art of war and fortifications, 
are of fcvcral denominations, according to 
their ufes, viz. 

Flanks of andrn^, are the troops encamped 
on the right and left of each line of encampment. 
Flank of a bafiion, in fortification, that paj t 
which joins the face to the curtain, compre- 
hended between the angle of the curtain and 
that of the llioulder, and is the principal 
defence of the place. Its ufe is, to defend the 
curtain, the dank, and face of the oppofite 
baltion, as well as the palfagc of the ditch ; and 
to batter the falicnt angles of the counterfearp 
and glacis, from wlience the beficged generally 
ruin the flanks with tlieir artillery •, for the 
flanks of a fortification are thofe parts which 
the befiegers endeavour moll to ruin, in order 
to take away the defence of the face of the 
oppofite ballion. 

Oblique\ y. f that part of the curtain 
Second J ’ \from wlicnce the face of 

the oppofite ballion may be dilcovered, and is 
tile diilancc between the lines razantandfichant, 
which are rcjeflcd by moft engineers, as being 
liable to be ruined at the beginning of a fiege, 
efpecially when made of fandy earth. The fe- 
ccndparapet,which maybe railed behind the for- 
mer, is of no ufe ; for it neither difeovers nor 
defends the face of the oppofite baftion : be- 
fides, it Ihortcns the flank, which is the true 
defence; and the continual fire of the be- 
ficgcrs cannon will never fufl^cr them to raife a 
fecond parapet. This fccond flank defends 
very obliquely the oppofite face, and is to be 
ufed only in a place attacked by an army with- 
out artillery. 

Retired 'j f the platform of the caze- 

1 . 0 W > Flank, < matte, which lies hid in 

Covered] (^the baftion. Thefe re- 

tired flanks are a great defence to the oppofite 
bailion and paflage of the ditch ; becaufe the 
befiegers cannot fee, ntu eafily difmount their 
guns. 

Flanked angle, in fortification, that formed 
by the 2 faces of a baftion, or its fidient angle. 
Flanking angle, in fortification, that com- 
pofed of the two lines of defence^ and point- 
ing towards the curtain. See Tenaille. r 
F'lanking litu of defence. See Line of defence* 
Flank prolonged, in fortificutionf is the ex- 
tending of the flank from the angle of the 
epaule to the exterior fide, when the angle of 
tlie flank is a right one. 


To Flask, in the art of vtitr, i^ todlfcov^r 
and fire upon the fide or tUnk of au er.cmv. 
Any fortification, which has no defence boc 
right forward, is faulty ; and to make it com - 
plete, one part ought to flank the otlier. 

Concave Flank, is that which is made in list 
arc of a circle. . 

F'lanking, is the fame in fortification as de- 
fending. 

F’lank, \n general, is any part of aworktlsat 
defends anotlier work, along tlie outfidc of its 
parapet. 

FLASK, in ancient military bifiory, a mea- 
fure made of horn, formerly ufed to carry pow- 
der in, with the meafurc of the chaigc of the 
piece on tlie top of it. 

-bottomed boats, xrx military affairs, are 
made to fwim in fliallow water, and to cai ry a 
great number of troops, artillery, ammunition, 
&c. They are conilnicFcd in t!ic folU»wing 
manner: a 12- pounder, bow’ chafe, an iS 
ditto, ftern chafe ; .90 to 100 feet keel ; 12 to 
24 ditto beam ; one mail ; a large I’quarc main- 
fail j ajibb-fail : they arc rowed by 18 or 20 
oars, and can each carry 400 men. The gun 
takes up one bow, and a bridge the other, over 
which the troops are to march, Thofe that 
carry liorfes have the fore parts of the boars 
made to open, when they are to mount and 
ride over a bridge. 

FLATTER-w/w. See Mine. 

FLECHE, in field fortification, a work of two 
faces, ullially railed in the field, to cover the 
quarter guards of a camp or advanced pofts. 

FLINTS, in military affairs, are well known 
ftones, ufed at prefent with all forts of fire- 
arms. Every foldier ought always to have 1 
or 2 fpare flints in war-time. 

i a^^my . See j\rmv. 

FLYING SecBu.DOE. 

FLYinc-camp. See Camp. 

FOCUS, in mining. See Mine.' 

FODDER. See Forage. 

FOIL, in fencing, a blunt fword, ufetl to 
learn to fence with j it is without a point, or 
any fiiarpnels, having a button at the extre- 
mity, covered with leather. 

FOOT, in a military fenfe, figfnifies all thofe 
bodies of men that ferve on foot. Sec 1m fan- 
try. 

Foot, is alfo a long meafure, jconfifting of 
I ft inches. GeonpOCricians divide the foot into 
'fw digits, and die digits into 10 lines ; but 
we divide die foot into 12 inches, and an inch 
into 12 lines, and a line into 12 points. 

A fquare Foot, is the fame meafure, both 
in length and breadth, contuning 12 X 1 2 = 144 
fquare or fuperficial inches. 

Ma ^ 
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ji culic Foot, is the fame meafure in all the 
3 dimenlions, length, breadth, and thicknefs j 
containing i2X iz = 144X 12 = 17 28 cubic 
inches. The foot is of different length in 
different countries. The Paris royal foot ex- 
ceeds the Englilh by 9 lines •, the ancient 
Roman foot of the capital, confided of 4 
palins=i i-^Englifh inches; and the Rhineland 
or Leyden foot, by which the northen nations 
go, is to the Roman foot as 950 to 1000. 
The proportions of the principal feet of fe- 
veral nations are as follow. The Engliih 
foot being divided into loco parts, or into 
12 inches, the other feet will be as follow : 


Peaces. 

1000 

parts 

W 

03 

inch. 

t/i 

03 

c 

London foot 

1000 


12 


Amfterdam 

942 

— 

11 

3 

Antwerp - ^ - 

946 


11 

2 

Bologna - - - 

1204 

1 

2 

4 

Berlin - _ _ 

1010 

1 

— 

2 

Bremen - - _ 

964 

— 

II 

6 

Cologne . - - 

954 

— 

II 

4 

Copenhagen 

965 

— 

11 

6 

Dantzig - - - 

9-14 

— 

11 

3 

Dort _ - _ 

1 184 

1 

2 

2 

Frankfort on the main 

948 

— 

11 

4 

The ( 5 reck 

1007 

1 

— 

1 

Mantua _ - - 

1569 

I 

6 

8 

Mechlin - - _ 

999 

' 

I 1 

— 

Middlcbourg 

991 

— 

11 

9 

Paris Royal 

1068 

I 

— 

9 

fl^rague - _ - 

1026 

1 

— 

3 

(Rhineland 

«033 

1 

— 

4 

(Riga 

1831 

1 

9 

9 

jRoman _ _ _ 

967 

1 

11 

6 

jOld Roman 

970 


11 

8 

Scotch _ _ - 

1005 

i 

— 

X 

T 

iStrafbourg 

920 

\ 

11 


Madrid _ _ _ 

899 

— 

IC 

7 

L.ifoon . _ _ 

1 06c 

1 

— 

6 

I’lirin - - - 

1062 

I 

— 

7 

Venice - - - ( 

1 162 

1 

! 1 

1 

_9j 


he a: the samk foot vtith another, is to 
be ;mder tlie fame circumdances in point of 
fervice ; to Ijavc tlic fame number of men, and 
the fame pay, &r. 

'To gain er In fe ground foot hy foot, is to do 
it regularly and refolutely; defending every 
thing to the utmod extremity, or forcing it by 
dint of art or labour. . ’ 

Voont-bani, in fortification. See Banqpette. 

P'ORA(tE, in the art of war, implies hay, 
draw, and oats, for the fubliflence of the army 
ilorfts, I'his forage is divided into rations,' 


one of which is a day’s allowance for a horie, 
and contains 20lb. of hay, lolb. of oats, and 
51b. of draw. 

FOREIGN fervice, in military matters, means 
every fervice but our own. 

FORELAND, in fortification. See Berm. 

FORGE, in the train of artillery, is generally 
called a travelUng-forge, and may not be ini- 
properly called a portable fmith’s diop : at this 
forge all manner of fmith’s work is made, and 
it can be ufed upon a march, as well as in camp. 
Formerly they were very ill contrived, with 2 
wheels only, and wooden fupporters to prop the 
forge for working when in the park. Of late 
years they are made with 4 wheels, which an- 
I'wers their purpofe much better. 


Dimenfions of a travelling-YoKoz. 

Fore w'heels, height 
Nave, length 


Diameters - 


Fellies 


Spokes - - 

Hind wheels, height 
Nave, length 


{ body 
middle 
linch 
f height 
” \breadth 
/breadth 
(thicknefs 


Diameters - 


{ body 
middle 
linch 


Fellies - - 
Spokes - - 


breadth 
f breadth 
" (fhicknels 
Fore axle-tree, total length 
Flind axle-tree, total length 

{ length 
breadth 
height 

Arms, length 

Diameters - - 

Shafts with fides, total length 
/behind 


Breadth 


Height - - 


Opening 


- 


Naves - - 


-^middle 
( before 
/behind 
- •< before 
middle 
before 
middle 
behind 
length 
breadth 
[_ height 


‘Ui 


Inches. 

104 

14 

J2 

*3 

9 

4 

3 

1.7 

3 

64 

12 

13 

9 

4 

3 

1-7 

3 

76 

76 

42 

b 


5 

3 

20.,' 

4 
4 - 

r, 

3 


25 

35 

3’5 

‘4 

3 

f, 

•'lights 
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Hength 47 

Uprights - breadth 3 

thicknefs 2.2 

Fore ctofs-bar -{Swfs L 

Hind ctoft-bar . 

From the fore end to the axle-tree 23 

From the hind end to the axle-tree 14 

Diftance between 74 

Forge /or red-hot ballsy is a place where the 
balls are made red-hot before they are fired off; 
It is built about 5 or 6 feet below the furface of 
the ground, of firong brick-work, and an iron 
grate, upon which the balls are laid, with a 
very large fire under them. See Red-hot Balls. 

•FORLORN-;&o/^, in the military art^ fig- 
nifies men detached from fcveral regiments, 
or otherwife appointed to make the firll: attack 
in the day of battle ; or at a fiege, to fiorm the 
counterfearp, mount the breach, &c. They 
are fo called from the great danger they are 
unavoidably expoied to j but the exprelfion is 
old, and begins to be obfolete. 

FORMS, 1 in gunnery^ are round pieces 
FORMERS,! of wood, fitted to the bore of 
every gun’s diameter, on which the paper, parch- 
ment or flannel, which is to make the cartridges, 
are rolled before they are palled or fewed. 

FORMING the line, in the military art, 
drawing up infantry, cavalry, and artillery. 
Into a line of battle, &c. 

FORRAGE. See Forage. 

FORT, in the mlitary art, a fmall fortified 
place, environed on all fides with a ditch, ram- 
part, and parapet. Its ufe is to fecure fome 
high ground, or the pafiage of a river, or to 
make good an advantageous poll, to defend 
the lines and quarters of a fiege, &c. 

. Forts are made of difierent figures and ex- 
tents, acconiing as the ground requires, or the 
fervice intended. Some arc fortified with baf- 


of the fquare. 4. Divide the fide AH into 
eight equal parts. 5. Let one of thefe parts be 
fet oflf from F to G, and from G draw the 
lines of defence AG, BG. 6. Divide another 
fide of the fquare into 7 equal parts. 7. Sec 
off two of thele parts from A to K, and 
ftom B to L, which will be the faces of the 
ballions. 8. Take the dittance KL in your 
compafies, and fet it oiF on the lines of defence 
from K to //, and from I, to /; and draw H /, 
which will be the curtain ; and the lines K I, 
L H, will be the flanks. 

To fortify a fquare fort in the moft modern- 
manner. Give the fide A A (Plate X. fig. 3.) 
130 fathoms; the demi-gorges AB, 25 fa- 
thoms ; and with the compaflTes opened to the 
length of the pricked line BCB, which is the 
^agonal of two fides, from each of which there 
has been taken 25 fathoms, upon the extre- 
mity oppofed to the angle which they form, 
deferibe two. arches above the angle of the fi- 
gure, alternatively making ufe of the points B 
for centres j then draw lines from the points of 
interfeftion of the arches D, to the point which 
ftrved for centres B, upon which points B, 
raile the flanks B E, perpendicular to the op- 
poled lines of defence BD. 

Star -Four, a redout formed by a number of 
re-entering, and falient angles, the fides of which 
flank each other. Sec Plate X. fig. 2. 

To dejeribe a Jlar-fort.- 1. Draw an hexagon 
a BC def. 2. Divide one of its fides B C into 
4 equal parts. 3. Upon the centre of this fide, 
raife the perpendicular D/l, equal to i -4th of 
the fide 5 C, from D to A. 4. From the point 
A, draw the faces A C, AB. Let the fame ope- 
rations be performed \\ ith refpeft to the other 
fides of the hexagon, and you will have the 
ftar-fort required. 

Triangular Forts, are frequently made with 
half-ballions ; but very imperfefl, becaule the 
faces arc not leen or defended from any other 


tions, others with demi-ballions. Some are in part. If, inllead of being terminated at the 
form of a fquare, others of a pentagon. Some angle, they were direfted to a point about 20 
again are made in the form of a ftar, having* 5 toifes from it, they would -be much better, as 
or 7 angles. A fort differs from a citadel, as being then defended by that length of the ram- 
this laft is built to command Ibme town. Sec parr, though but very obliquely. The ditch 
Citadel. ought to be from 8 to 10 toifes. See Plate X, 

Boyal-Fovce, one whofe line of defence is at fig* 4, Sometimes they are made as in Plate X. . 
lead 26 toifes long. fig. 5. that is, triangular as before ; but inllead 

To fortify a fquare Fort, according to the of half-ballions at the- angles, whole ones are 
ufual method. Having inferibed the Iquare in a placed in the mkl#b:iof the Tides. The gorges of 
circle (Plate X. fig. i.) 1. Divide each of itsr^thefe badionsmay'be from 20 to 24 toifes, when 
fides A B, B D, &c. into two equal parts, in the fides are from 100 to lao; the fiank.s are 
.the point F. 2. From the centre E, draw an in- perpendicular to the fides, from 10 to 12 toifes 
definite line.£F. 3. From the centre draw long; and the capitals from 201024. Il the 
alfo the lines EA, EBy ED, EC, to the angles fides happen to be more or lefs, the parr*; of the 



baftions are likewife made more or lefs in pro- 
portion. The ditch round this fort may be i o or 
.la toifes wide. 

The ramparts and parapets of thefc forts of 
•works arc commonly made of turf, and the 
outfide of the parapet fraifed ; that is, a row of 
pallifades are placed about the middle nf the 
flopc, in an horizontal manner, the points de- 
clining rather a little downwards, that the gre- 
nades or fireworks thrown upon them may roll 
down into the ditch; and if the ditch is dry, a 
row of pallifades Ihould be placed in the mid- 
dle of it, to prevent the enemy from pafiing 
over it unperceived, and to fecure the fort from 
any furprife. 

FORTIFICATION, in the military arty is 
the art of fortifying a town, or other place ; or 
of putting it in fuch a poflure of defence, that 
every one of its parts defends, and is defended 
by fome other parts, by means of ramparts, pa- 
rapets, ditches, and other outworks; to the end 
that a final 1 number of men within may be able 
to defend thcmfclvcs for a confiderablc time 
againll the allaults of a numerous army without ; 
fo that the enemy, in attacking them, muft of 
necefiity fuffer great lofs. See Plate XI. fig. t. 

Fcrtification may be divided into ancient and 
modern ; offenfive, anti defenfive ; regular, and 
irregular; natural, and artificial, &c. 

Ancient Fortification, at firfi:, confifted of 
walls or defences made of trunks, and other 
branches of trees, mixed with earth, for 
fccurity againfi the attacks of an enemy. 
Invention owes its original to necefiity ; fortifi- 
cation feems to have had fear for its father ; for 
•when man had no other enemy but the wild 
beads, the walls of his cottage were his lecurity ; 
but when pride, ambition, and avarice, had pof- 
fcfiTed the minds of the ftrong and the daring 
to commit violences upon their weaker ncigh- 
.bours,- cither to fubjeft them to new laws, or 
to fpoil their little inheritance, it was natural 
for the latter to contrive how to defend them- 
lelves from fuch injuries. 

Whoever has been in North- Anterica, may 
have fttn fortification in its infancy. 

There are abumlancc of Indian villages fenced 
round by long (lakes drove into the ground, 
with mofs or earth to fill the intervals; and 
this is their fecurity (together with their own 
vigilance) againft the cruelty of their favage 
neighbouring nations. • 

Nor is fortification much lefs ancient than 
mankind ; for Cain, the fon of Adam, built a 
city with a wall round it upon mount Liban, 
and called it after the name of his fon Fnoch, 
^le rains of which, it is faid, are to be feen to 
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this day ; and the Babylonians, foon after the 
deluge, built cities and encompafled them with 
ftrong walls. 

At firft people thought themfel ves fafe enough 
with a fingle wall, behind which they made 
ufe of their darts and arrows with fafety ; but 
as other warlike inftruments were continually 
invented to deftroy thefe feeble ftruftures, fo on 
the other hand the defendants were obliged to 
build ftronger and ftronger, to refift the new 
contrived forces of the defperate aflailers. 

What improvements they made in ftrength- 
ening their walls many ages ago, appear from hif- 
tory. The firft walls we ever read of, and which 
were built by Cain, were of brick ; and the an- 
cient Grecians, long before Rome was ever 
thought of, uied brick and nibble-ftone, with 
which they built a vaft wall, joining mount 
Hymetus to the city of Athens. The Baby- 
lonian walls, built by Semiramis, or, as others 
will have it, by Belus, were 32 feet thick, and 
100 feet high, with towers 10 feet higher, built 
upon them, cemented with bitumen or af- 
phaltus. Thofe of Jerufalem leem to have 
come but little Ihort of them, finee, in the fiegc 
by Titus, all the Roman battering-rams, joined 
with Roman art and courage, could remove 
but 4 ftones out of the tower of Antonia in a 
whole night’s afiault. 

When fortification was at this height, it 
ftopped for many ages, ’till the ufe of gun- 
powder and guns was found out ; aod then the 
round andfquare towers, which were very good 
fianks againft bows and arrows, became but 
indifferent ones againft the violence of cannon ; 
nor were the battlements longer a hiding-place, 
when the force of one (hot both overfet the bat- 
tlement, and deftroyed thofe who fought their 
fecurity from it. 

Modern Fortification, is the w’ay of de- 
fence now ufed, turning the walls into ramparts, 
and fquare and round towers into baftions, de • 
fended by numerous outworks ; all which arc 
made fo folid, that they cannot be beat down, 
bur by the continual fire of (everal batteries of 
cannon. Thefe baftions at firft were but (inall, 
their gorges narrow, their Banks' and faces ftiort, 
and at a great diftance from each other, as are 
thofe now to be feen in the city of Antwerp, 
built in 1 540 by Charles V.- emperor of Ger- 
many ; fince w'hich time they have been greatly 
improved and enlarged, and are now arrived to 
»«|^at degree of ftrength, that it is almoft a re- 
ceived opinion, that the art of fortification is 
at its height, and almoft incapable of being 
earned to a much greater perfeftion. See 
Plate XI. fig. 1. 


Offenfive 
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mave Fortwication, flvew» how to not exceed) 150 fathom. Some indeed will 
bcd^ and take a fortified place j it further affirm that, a mulket carrying no nrjorcthan 130 
teaches a general how to take all advantages for fathom point-blank, the angle of the baftion 
his troops i the manner of encainping, and — ^ 


■ method of carrying on either a regular or irre- 
gular fiege, according as circumitances may 
direft. 

Dtftnfive Fortification, Ihews a governor 
how to make the beft pf a garrifon committed 
to his care, and to provide all things necelfary 
for its defence. 

Regular Fortification, is that built in a 
regular polygon, the Tides and angles of which 
are all equal, being commonly a mulket-lhot 
from each other, and fortified according to the 
rules of art. 

/rrr^a/ar Fortification, on the contrary, is 


foould be no further removed from its oppo- 
fite Bank. I agree that a mulket carries no 
farther point-blank ; but I am fure it will do 
execution, and kill, at 180 fathom. Tiie 
enemy generally make their breaches near the 
middle of the face: which if granted, the line 
of fire from the Bank to the breach, fcarce ex- 
ceeds 130 fathom ; befides, the cannon of the 
Bank do lefs execution upon a Ihort lint cf de~ 
fence than on a long one. 

Une of defence ^bantj is a line drawn fi’om ' 
the angle of the curtain, to the point of the ' 
oppofite badion, which is not to exceed 120 
fathom i and from the point of the curtain, and ’ 


that where the fidcs and angles are not uniform. Bank, the face of the oppofite ballion is to be 
equi-diftant, or equal ; which is owing to the defended. This line may not improperly be 
irrcffularity of the ground, vallies, rivers, hills, wHed in good Englifli the butting- fianky fince: 
and the like. lew the oppofite faces in reverfe ; and . 

To Fortify inwards, is to reprefent the the foot from it, efpccially near the- orillon, 
ballion within the polygon propofed to be for- ftrike againft the faces. The authors arc no- 
tified i and then that polygon is called the ex- mcrous both for and againll the fichant and • 
terior polygon, and each of its Tides the exterior 
fide, terrninating at the points of the two neared 
badions. 

y<7 Fortify outwards, is to rcprelent the 


razant lines ; thence we Ihall only add, that 
the more powerful the aflive quality is, the- 
more the paflive mud differ; that in fortification 

-lu the aftive quality is the fire, which difeovers 

ballion without the polygon. propofed to be for- *he alTailants (who are the paffive) going to 
tified, and then the polygon is called the inte- attack the face of the oppofite badion; and 
rior polygon, and each of its Tides the interior by confequence, the more this aftive quality is • 


augmented, by fo much more the paflive fub- 
jetls mud differ : and from thence we argue for- 
the fichant flank, Sinct it augments this adlive 
quality, by all the fire of the curtain' added to 


fide, terminating in the centres of the two 
neared badions. 

Jilemntary Fortification, by fome likewife 

called the theory of fortification, confills in , . . . 

tracing the plans and profiles of a fortification on *be Bank, which is the principal aClion in the 
paper, with fcales and compalTes ; and examin- ol defence. . • • , r 

ino the fydems propofed by different authors,. Une of defence razant, is a line drawn from 
in order to dilcover their advantages and difad- Ae ppint of the badion along the face, ’till it: 
v,inta>as. The elementary part is likewife di- comw to the curtain, which Ihcws how much of 
vkled into regular and irregular fortification, . the curtain w ill clear or defend the face. ThiS' 
which Ice. line may very judly in our language be called 

Pratlical Fortification, confids in forming the fweeping -flank ; becaufe the foot as it were 
a pmjea of a fortification, according to the fwceps along the oppofite faces. This line, as 
uature of the ground, and other neceffary cir- well as the fichant, has many defendants, and as 
cumdanccs, to trace it on the ground, • and to many opponents ; thence, we will only obferve, 
execute the projeft, together with all the mili- that in our humWe opinions the line fichant is 
tary buildings, fuch as magazines, dore-houfes, preferable to the Une razant. 
barracks, bridges, &c. V circunrvallatian. See Sieob. See 

^ — Cirpumvallation. • 

3‘hename^ of eve^ part of a F.OKririCATioit, Une of countervallaticn. See Siege. Sec 
and fird of lines, which are divided into ' CoiiNTERVAi.i*ATJj|BX— 

right lines, and curvcslincs. . ^ ,.Un§nf4f counteihr^preach. ■ Sec Sx-ecs. See 

Line of defence, is the didance between tho AlfPROACHBS. 
felient angle of the baftion, and the oppofite Capital-Une, is an imaginary line which di- 
fl.ink ; that is, it is the face produced to the dan^ vidcs the work into two equal and fimilar 
Common experience, together with fomc of the parts, or aline drawn from the pointy of the 
greateft artids in fortification, unanimoul^ baftion. to the point where the nvo dcmi-gorgcs 

agrees that the lines of defence may extend (thwgh meet, fitc« 


line 
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Line of defence prolonged. In the fquare, and 
moft polygons of the lelTer fortification, you 
prolong the line of defence ; but in the poly- 
gons of the greater and meaner, you draw a 
line from the angle of the oppofite Ihoulder to 
the angle of the curtain, upon which you raife 
a perpendicular, which ferves for the firft line 
of the flank. 

Names of the angles in a Fortification. 

Angle of the centre^ in a polygon, is formed 
by two radii drawn to the extremities of the 
fame fide, or from the centre, terminating at 
the two neareft angles of the figure. 

Angle of a bajlion,^ that which is made by the 

Flanked angle, j two faces, beingtheutmoft 
part of the baflion, moft expofed to the ene- 
my’s batteries, frequently called the falient 
angle, or point of the baftion. 

Angle of the pohgon, is made by the con- 
courfe of 2 adjacent Tides of a polygon, in the 
centre of tlie baftion. 

'triangle, is half the angle of the 
polygon. 

• fi.'cuUer, 1 is made by the face 
epaule, J and flank of the baf- 
. Angle of the^ tion. 

flank, 1 that which is made by, 
curtain,) and contained betv,-een 
the curtain and the 
^ flank. 

• Angle of the eenaille,\ made by i lines fichant. 

Flanking- angle, J that is, the faces of the 
c baftions extended ’rill they meet in an angle 
towards the curtain, and is that which always 
carries its point towards the work. 

Dead-angle. "1 All angles are fo called, that 

Rentrant-angle. J point inwards, or are not 
well defended. 

Angle of the ditch, is formed befiire the cen- 
tre of the curtain, by the outward line of the 
ditch. 

Re-entering angle, is any angle whofe point 
turns inwards, or towartls the place ; that is, 
whofe legs open towards the field. 

Salient angle, is that which points outwards, 
or whofe legs open towards the place. 

Angle of the complement of the line of defence, is 
•the angle formed by the interfedlion of the a 
complements w'ith each other. 

Inward flanking angle, which is made by 
the flanking-line, and the curtain. See ANOLfci 

Names of the fdid works of a Fortification. 

Area, the fuperficial content of a ram- 
jMfrf, or other work. 

Arrow, is a work placed at the falirnt an- 
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glc of the glacis, and confifts of 3 parapets, 
each about 40 fathom long : this work has a 
communication with the covert-way, of about 
24 or 28 feet broad, called a caponier, with a . 
ditch before it of about 5 or 6 fathom, and a 
traverfe at the entrance, of 3 fathom thick, and 
a paiTage of 6 or 8 feet round it. 

Appareille, is that Hope or eafy afeent leading 
to the platform of the baftion, or to any other 
work where the artillery, &c. are brought up 
and down. 

Advance-fofsf\ or ditch made at tire foot of 

Avant-fojfe, j the glacis : it is but very fel- 
dom made, becaufe it is eafily taken, and ferves 
for a trench to the befiegers. 

Banquette, whether Tingle or double, is a kind 
of ftep made on the rampart of a work near tlie 
parapet, for the troops to ftaiid upon, in order 
to fire over the parapet : it is generally 3 feet 
high when double, and 1 1 when Angle, aiul about 

3 feet broad,and4i feet lower than the jiarapet. 

Berm, is a little fpace, or path, of 6 or 8 feet 

broad, between the ditch and the talus of the 
parapet ; it is to prevent the eartli from rolling 
into the ditch, and ferves likewife to pafs and 
repafs. As it is in fomc degree advantageous 
to the enemy, in getting footing, moft of the 
modern engineers rejeA it. 

Baftion, is a part of the inner inclofure of a 
fortification, making an angle towards the field, 
and confifts of a faces, 2 flanks, and an open- 
ing towards the centre of the place, called the 
gorge : or it is rather a large mafs of earth, 
ufually faced with fods, fometimes with brick, 
but rarely with Hone. 

With regard to the firft invention of baf- 
tions, there are many opinions amongft au- 
thors. Some have attributed this invention to 
Zifea, the Bohemiani others to Achmet Balliaw, 
who having taken Otranto in the year 1480, for- 
tified it in a particular manner, which is fup- 
pofed to be the firft inftance of the ufe of 
baftions. Thofe who wrote on the fubjeft of 
fortification 200 years ago, feem to fujlJjofe, 
that baftions were a gradual improvement in 
the ancient method of building, rather than 
a new thought, that any one perfon could claim 
the honour of. Be as it will, they were well 
known foon after the year 1 500. For in 1 546, 
Tartalea publifhed his ^efiti fjf invaitioni di- 
verfe, in the 6th book of which he mentions, 
that whilft he refided at Verona ^which muft 
ijj^ave been many years before) he law baftions 
ij^f a prodigious fize j fome finifhed, and others 
liwilding; and there is befides, in the fame book, 
■sfplan of Turin, which was then fortified with 

4 baftions, and feems to have been completed 
fome time before. 


The 
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The great rule in conftruAing a baftion is, terior polygon are very une<iual, which alfo- 
that every part of it may be feen and de- renders the gorges unequal : it may not im- 
fended from fome other part : mere angles are properly be csdled a forced bajliott, being as 
therefore not fufEcient •, out flanks and faces it were forced into that form, 
are necelTary. The faces muft not be lefs than Deformed baftiotif is when the irregularity of 
50 fathom, nor more than 65.' The flanks the lines and angles caufes the baftion to sp- 
are fo much the better the longer they are, and pear deformed, or out of fhape. 
muft therefore ftand at right angles with the Demi-bajiion, is compofed of one face only,, 
line of defence. At the fame time the difpo- has but one flank, and a demi-gorge. 
fition of the flanks makes the principal part of Double baftion^ is that which is railed on the 
a fortification, as on them the defence chiefly plane of another baftion, but much higher 
depends } and it is this that has introduced the leaving 1 2 or 18 feet between the parapet of 
various kinds of fortifying. the lou er, and the foot of the higher ; and ii 

The angle of the baftion muft exceed 6o‘’ Ibmetimcs in the nature of a cavalier, 
otherwife it will be too fmall to give room for Regular baftion, is that which has its true, 
the guns, and will either render the line of dc- proportion of faces, flanks, and gorges, 
fence too long, or the flanks too Ihort. It muft Irregular baftion, is that wherein the above 
therefore be cither a right angle, or fome in- equality of juft proportion is omitted, 
tctincdiate one between that and 60 degrees. Barriers, \n. fortification, a kind of rails to- 
Gcrge of a baftion, the interval between the flop the horle or foot from milling in upon- 
extremity of one flank and that of the next. the befleged with violence, 

A baftion is faid to be folid or Bonnet, in fortification, is a fort of work. 
I'ull baftion. J full,when thelevelgroundwith- placed before the falient angle of the ravelin to- 
in is even with the rampart } that is, when the cover it : it confifts of 2 faces, parallel to the 
infide is quite level, the parapet being only more ravelin, or perpendicular to thofe of the lunette, 
elevated than the reft. They have this advan- I'hey arc generally made 10 fathom broad at 
tage over others, that they aftord earth enough the ends, witli a ditch of the fame breadth,, 
to make a retrenchment,in cafe tlie enemy lodge the covert-way 6, and the glacis 20 fathom, 
themfelves on the top of the baftion, and the Breach, in fortification, is an opening or gap* 
befleged are rcfolvcd to difputc every inch of made in a wall or rampart, with either cannon, 
ground. or mines, fulficiently wide for a body of troops 

IJoUcw baftion is that where die level ground to enter the works, and drive the befleged out' 
Empty baftion,] 'fi'nhxn is much lower than of it. 
the rampart, or that part next to the parapet. Practical breath, is that where men may 
where the troops are placed to defend the mount, and m:ike a lodgement, and fliould be- 
baltion. The difadvantage of thefe kinds of 15 or 20 feet wide. 

b.iftions is, the earth being fo low, that when Caponier, is a paflage made from one work. 
*an enemy is once lodged on the rampart, there to another, of about 10 or 12 feet wide, co- 
is no making a retrenchment towards the cen- vered on each fide by a parapet, terminating in. 
tre, but what will be under the fire of the be- a- flope or glacis. 

flegers. G^canes, in fortification, a kind of cellars. 

Detached baftion, is that which is feparated or made under the capital of a fortification ; allb> 
cut off from the body of the place, and fubterraneous paflages or galleries to difeover' 
differs from a half-moon, whtrfe rampart and the enemy's mines. 

parapet are lower, and not fo cliick as thofe of Cafemate, in fortification, is a work made* 
the place, having the fame proportion with the under the rampart, like a cellar or cave,.withi 
works of the place. Counter-guards with fianks loop-holes to place guns in it. 
are fometimes called detached baftions. Cavalier, in fortification, is a work raifed ge- 

Cut baftion, is that whofe falient angle or ncrally^ within the body of the place,. 10 or i a 
point is cut off, inftead of which it has a re- Icct higher than the reft of the works. Their* 
entering angle, or an an^Ie inwards, with 2 moft common lituation is within the baftion,. 
points outwards and is ufed either when the and they are madejpuch in the fame form: they 
angle would,, without fuch a contrivance, be^nAS;^ foip^mes pl^d in their gorges, or on the 
too acute, or when water, or ibme other imj^ Middle of the curtain, and then are in. the 
pediment, prevents the baition from beiii^ form of a horfe-lhoe, only fiatter.. 
carried to its frill extent. >. ^ The ufe of cavaliers i.s, to command all the ad- 

Compefed baftawii is when 2 fidcs of the in-' jacent works and country round them:- they are 

N- lcidom> 
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fdilorti or never made but when there is a hill or 
riling ground which overlooks fome of the 
w orks. 

Coffers. See Corrisns. 

Covert-waVy in fortification, is a fpace of 6 
fathom broad, going quite round the works, 
and is adjoineil to the counterfearp of the 
(}itches, covered by a parapet 7^ feet high, in- 
cluding a banquette of 2-; feet, terminating in 
an eafy flopc towards the field, at a dillancc of 
I'S or io fathom. 

Sometimes the coverT-\yay is funk 2 or 3 feet 
below the horizon of the ficKl j for, ‘ as flu h 
works are never made to dilcover the enemy in 
their trenches, fo this method of lowering the 
<;ovcrt-way will give room for the fire of the 
lower curtain (in works tiiathave one) tofeour 
the efplanade ; and the expence of it fliould be 
themofl material objeflion a:?ain(l it. 

Countergaarti, in fortification, is a work placed 
before tlie ballions to cover the oppofitc flanks 
from being feen fiom the covert- way ; they are 
likew ife made before the ravelins. 

When cijiinterguards are placed before the 
ballions, they are elteemed <if very great u!'e. 
They were tirft invented by Pafino, in 1579, 
and greatly impmved by Speckle, in 15II9. 

Counterfearp, in fortification, is properly the ex- 
terior talus of the ditch, or the further fide from 
the body of the place, and facing it. 

CrewH Vterk, in fortification, is a kind of 
work nor unlike a crown : it has a fronts and 2 
branches. The fronts are compofed of 2 half- 
baftions and i whole one : they are made before 
the curtain or the ballion, and generally fei ve- 
to inclofe f.ime buildings which cannot be 
brought within the body of the place, or to 
etiver the town-gates, or elfc to occupy a fpot 
of ground which might be advantagcnus tn an 
enemy. They arc of luch an cxpcnce, that they 
are rarely found in prafticc. The beft ufe this 
work can pollibly be put to, is to cover 2 joining 
curt nils, when the fides of it will be parallel to 
the fides of the place, and it fliould be for- 
tified with the fame ftrengtii, and in the fame 


baflion to that of another. The ftrait curtains 
have always been preferred to the difierent ilc* 
figns which have been propofcd,'of ivhich fome' 
have diminifhed the expence, and (at the fame 
time) the ftrength of the pjace ; other-s have' 
fomew hat augmented the llrcngth, but greatly' 
diminifhed its area. 

Counter-forts, in fortification, are by Ibmc 
called buttreffes : they are folids of mafonry, built 
behind walls, and joined to them at 18 feet 
diflance from centre to centre, in order' to 
ftrengthen them, efpecially when they fuflairt a 
rampart or terras. 

Cuvette, 1 in fortification, is a fmall ditch of 

(unette, J 10 or 12 feet broad, made in the 
middle of a large dry ditch, ferving as a rc-, 
trenchinent to defend the fame, or otherwife to' 
let water into it, when it can be had in the time 
of a fiegc. 

Demi Itme. Sec Ravelin. 

Detached bi!fiio}t. See Bastion, 

Detached redout. See Rkcout. 

Ditch, ill fortification, is a large deep trench 
made round each work, generally from 12 to 22 
fathom broad, and from 15 to i6feetilccp: 
the earth dug out of it lerves to raife the ram- 
part and parapet. Alnioll every engineer lias 
a particular depth and breadth for ditches 
fome are for narrow ones and deep, others for 
broad ones and llialiovv j and it is mofl certain 
that ditches Ihould be regulated according to 
the fitiiation. In regard to wet or dry ditches, 
almofl all authors have given it in favour of ilie 
latter; and we fliall only add, that the beft of 
all are thofe which can cither be filled or kept 
dry at pleafure. 

F.mirrftires. See Battery. 

Epaulenient. See Siege. 

Exterior fide of a fortification, is the difiance 
or imaginary line drawn from one point of the 
baftion to that of the next. • 

Eaees of the ballioni Sec Bastion. 

J'dces, of any work, in fortification, are thofe 
parts where the rampart is made,, making an 
angle pointing outwards. 


manner. 


, The authors who have written on this work, 
have never thought of this ufeful part ; a.od we 
often fee 2 horn-works put in praiSliee to cover 
2 curtains, where the crown-work would do it 
m'Jch cheaper and much better. 

Cordon, in fortification, round projection 
made of ftone, in a femi-circular form, wliofij 
xliameter is about 8 inches, and goes quite round 
ihc wall, and within 4 feet from the upper part. 

Curtain, in fortification, is that part of the 
tlodyof the place, which joins the flank of one 


I'ojctne. bee Battery. SccSieoe. 

Vauffe-bray, in fortification, is a low rampart 
going quite round the body of the place; its 
height is about 3 feet above the level ground, 
and its parapet is about 3 or .4 fathom'’ diftant 
from that of the body of the place. Tht-fc works 
are made at a very great cxpence ; their faces are 
^ery eafily enfiladed, and by confequcnce their 
mnk feen in reverfe ; the enemy is under cover 
minute he becomes mailer of them ; and a 
gl|at quantity of fliells which may be thrown 
ilUio them, and muft of neceflity lodge there. 


will 
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Nvill go near to make a breach m them, or at front and 2 branches ; the front is made into 2 
vrorft to drive every one out. Hence they are half-ballions and a curtain : this work is of the 
liable to do more harm than good, and con- nature of a cro«’n-work, only fmaller, and 
tribute no way to the defence of the place. Mr. ferves for the fame purpofes. The ufe of horii- 
Vauban, only makes them before the curtains, works in general is to take pofl'eflion of fome 
and as fuch calls them tenailles. rifing ground advanced from the fortification; 

in general, are any parts the diftance of which determines that of the 
of a work, which defend another work along horn-work j and they are placed cither before 
the outfides of its parapets. the curtain, or before the baftions, according 

Flanks of the baftion, are the part between the to circumftanccs. 
face and curtain : the flank of one baftion ferves Horfe-fhoe^ is a fmall round or oval work, 
to defend the ditch before the curtain and face with a parapet, generally made in a ditch, or in 
of the oppnfitc baftion. a marfli. 

Flanhng is the fame thing, in fortification, as Half-moon. See Ravelin'. 

•defending. Lodgements. See Siege. 

Retired flanks, are thole made behind the Loop-holes, in fortification, are either Iquarc 
line which joins the extremity of the face and or oblong holes, made in the wall, to fire through 
the curtain, towards the capital of the baftion. with mulkets. 

Concave flanks, are thole which arc made in Lunettes, in fortification, are works made on 
the arc of a circle. both fides of a ravelin : one of their faces is 

Direct or grazing flank,’ is that which is per- perpendicular to half or i-3ds of the faces of 
pendicular to the oppofitc face produced, and the r'>velin, and the other nearly lb to tholl* of 
oblique or fichant, when it makes an acute an- the baftions. 

gle with that face. There are likewife lunettes, whofc faces are 

Second flank. When the face of a baftion pro- drawn perpendicular to thofe of the ravelin, 
duct'd does not meet the curtain at its ex- within 1 -3d part from the falicnt angle; whofe 
tremity, but in fome other point; then the femi-gorges arc only io fathoms, 
part of the curtain between that point and the Thefe kinds of works nuke a good defence, 
flank, is called the fecond flank. The modern and arc of no great expcnce ; for as they arc fo 
engineers have rejefted this method of fortify- near the ravelin, the communication with it is 
ing. Sec Flank. very cafy, and one cannot well be maintained 

Fleche, a work of 2 faces, often conftruifted ’till they are all three taken, 
before the glacis of a fortified place, when Lunettes, are alfo works made beyond the le- 
threatened with a liege, in order to keep the cond ditch, oppofite to the places of arms ; they 
enemy as long at a diftance as pofliblc. differ from the ravelins only in their lituation. 

Cenouillicrs, the undennoft part of a battery, I.unettms, are fmall lunettes, 

or the part from the platform to the em- il/cT/ew, in/cr///Fcfl/iV«, that part of the breaft- 

braftires. • work of a battery, which is between the em- 

Clacis, in fortification, is the part beyond bralures. 
the covert-way, to which it ferves as a parapet, OriUon, in fortification, is a part of the baftion 
and terminates towards the field in an eafy Hope near the fhouldcr, which ferves to cover the re- 
at about ao fathom diftance. Sometimes double tired flank from being feen obliquely : it is Ibmc- 
glacis are made parallel to the cfplanade, and times faced with ftone, on the Ihoulder of a 
at the diftance of 16 or ao fathoms. Some cazenutted baftion, to cover the cannon of the 
authors think thefe w'orks never anfwer the ex- retired flank, and hinder them from being dif- 
pence ; however, M. Vauban was fo fenfible of mounted by the enemy’s cannon. 

^their goodnefs, that he never failed to make Of all the works in a fortification, there is 
them when he found the ground convenient for none more capable to dcfcml the palfage of the 
it ; bccaufc, when fuch works are defended by a ditch, and to ileftroy the miner, wherefoever he 
Ikilful governor, they will make a noble defence, enters himfelf, than iheorillon. Experience in the 
Gorge, of a baftion, is the interval between laft war has fliewn us of what vaft advantage it 
the extremity of one flank and that of the other, is to have 2 or at^ferve pieces of cannon, which 
Gorge, of any work, is that part next to thjj^^ommand the aitch, and the face of the op- 
body of the place, where there is no ramc^t police baftion, in fuch a manner as to deftroy 
or parapet ; that is, at the counterfearp of^e the attempts of the miners, and lee the breach 
ditch. ; in reverfe. Flence the great advantages of & 

Harftwork, in fortificatmt is compofed df a double flank thus concealed, weigh fu very much 

N 2 wiih. 
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with US, an^ convince us fo entirely of their Ravelin, in fortification, is a work placed be - 
•ufcfulnefs, that we affirm no place to be well fore the curtain to cover it, and prevent the 
fortified without the orillon, and that the firait flanks from being difeoveredfideways: it confifts 
flank is fit fdr nothing but field-works. of z faces meeting in an outward angle. Some 

The orillon is as old as the baftion, and was ravelins are counterguarded, which renders them 
firfl: made ufe of about the year 1480 j and we asfcrviceableaseithcrthecunettcsor tenaillons. 
And them frequent in the works of Pafino and Redans, in fortification, are a fort of indented 
Speckle, firft publilhcd in 1579 and 1589. works, confifting of lines or faces that form 
Out-works. Sec Worrs. fallying or re-entering angles, flanking one 

Pallifades, in fortification, are a kind of flakes another, and are generally ufed on the fidcs of 
made of flrong fplit wood of about 9 feet long, a river running through a garrifoned town. They 
jlzcd 3 feet deep in the ground, in rows about were ufed before baflions. Sometimes the pa- 
6 inches afundcr ; they we placed in the covert- rapet of the covert-way is carried on in this 
way, at 3 feet from, and jiarallel to the parapet manner. 

of the glacis, to fecure it from being furprifed. Redout, in fortification, is a kind of work 
Parapet, in fortification, is a part of the placed beyond the glacis, and is of various 
rampart of a work, of 1 8 or 20 feet broad, and forms. Their parapets, not being to refill can • 
raifed 6 or 7 feet above the rett of the rampart : non, are only 8 or 9 fegt thick, with 2 or 3 
it ferves to cover the troops placed there to de- banquettes. The length of their fides may be 
fend the work againfl the fire of the enemy. from 10 to 20 fathoms. 

Parallels. See Siege. Redout, is alfo the name of a fmall work, 

Port-cullice, in fortification, is a falling gate made I'ometimes in a baflion, and fometimes in 
•or door, like a harrow, hung over the gates of a ravelin, of the fame form, 
fortified places, and let down to keep out the Redout, is likewife a fquare work without any 
enemy. baflions, placed at fbme dillance from a fortifi- 

Place of anus, in fortification, is a part of the cation, to guard a pafs, or to prevent an enemy 
covert-way, oppofite to the re-entering angle from approaching that way. 
of the counterfearp, projefting outward in an Detached redout, is a kind of work much 
angle. They are generally 20 fathoms from the like a ravelin, with flanks placed beyond the 
xe-entering angle of the ditch on both lides, glacis: they arc made to occupy fomc fpot of 
and the faces are found by delcribing a radius ground which might be advantageous to the 
of 25 fathoms. bcfiegers} likewife to oblige the enemy to open 

Places of amis. See Siege. their trenches farther off than they would do 

Pits or ponds, \n fortification, are little holes otherwife. Their diftance from the covert- way 
<lug between the higher and lower curtains, to fhould not exceed 120 roifes, that it may be 
hold water, in order to prevent the palling from defended by muiket-lhot from thence, 
the tenailles to the flanks. Redouts-en-cremaillere, fo called from their 

Profiles, in are reprefentations of figure refembling a pot-hook, the infidc line 
the vertical fedions of a work ; and ferve to of the parapet being broken in fuch a manner, 
ihew thofe dimenfions which cannot be repre- as to retemblc the teeth of a faw ; whereby this 
fenced in plans, and are yet nccelTary in the build- advantage is gained, that a greater fire can be 
ingof a fortification : they maybe very well exc- brought to bear upon the defile, than if only a 
jcuted and conftruded upon a fcale of 30 feet to fimple face was oppofed to it, and confequently 
an inch. By a profile arc exprefled the fe- the paflage is rendered more difficult, 
veral heights, widths, and thicknelTcs, fuch as Revetement, in fortification, is a flrong wall 
they would appear were the works cut down built on the ouefide of the rampart and parapet, 
perpendicularly from tlie top to the bottom. to fupport the earth, and prevent its rolling into 
Rampart, in fortification, is an elevation of the ditch. When the revetement of a rampart 
«anh raifed along the faces of any work, of 10 goes quite up to the top, 4 feet of the upper 
or 15 feet high, to cover the inner part of that part is a vertical wall of 3 feet thick, with a 
work againfl the fire of an enemy : their breadths fquare flone at the top of it, projeding about 
4lifl%rr according to the feverfl fyflems ; for De 5 or 6 inches, ajid a circular one below, or 
Ville makes them i2| fathoms, M. Vauban ^f,,,^here the Hope begins, of 8 or 10 inches dia- 
and others 10 fathoms. ’^^neter. They go quite round the rampart, and 

Ram-horns, in fortification, are a kind of low ^ frircular proje£lion is called the cordon. 
work made in the ditch, of a circular arc : they fRetrenchment, in fortification, is any worjt 
<u:erc firfl invented by Mr. Belidor, and l^rve japtd to cover a pofl, and fortify it againfl an 
lAftead of tenailles. enemy. 
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enemy, fuch as fafeines loaded with earth, ga- '^'haftions produced ’till they meet, but much 
bions, fand-bags, &c. lower » the fecond have faces, flanks, and a 

Retrenchment. See Siege. curtain; and the third have only faces and 

Rideatu in fortificatiout is a fmall elevation flanks. Their height is about 2 or 3 feet higher 
of earth, extending lengthways on a plane, and than the level ground of the ravelin. Their 
ferving to cover a camp, or to give an advan- life is ro defend the bottom of the ditclx by a 
tage to a poll. They are alfo convenient for grazing fire, as likewi.^e the level ground of the 
the befiegers of a place, as they lerve to fecure ravelin, and efpecially the ditch before the re- 
the workmen in their approaches to the foot of dout within the ravelin, which can be defended 
a fortrefs. from no where elfe fo well as from them. 

Ridean, is alfo ufed fometimes for a trench, Tenoillons, in fortificatioHi are works made on 
the earth of which is thrown up on its Tides, to each fide of the ravelin, much like the lunettes ; 
ferve as a parapet for covering the men. and only difler, in that one of the faces in a 

Snp. See Siege. tenaillon is in the direction of the face of the ra> 

Sillon, in fortificalign^ a work raifed in the velin ; whereas that of the lunette is perpendi- 
midille of a ditch to defend St when too broad, cular to it. 

I'his work has ro particular form, but as it Tinver-bajiionst in fortification, are fmall. 
runs, forms little fa^ions, half-moons, and towers made in the form of baftions ; firft in> 
redans, which are Iwer than the rampart of vented by Mr. Vauban, and ufed in his fc- 
the place, but higher than the covert-way. It cond and third method ; with rooms or cellars 
is not much ufed at prefent. underneath, to place men and artillery in them. 

Dalits, in fortific tien, are flopes made both As thefe towers are almofl; a folid piece of ma- 
on the outfidc atid infide of every work, to fonry, they muft be of great expence, though 
prevent the earth’s rolling down; and arc of their refinance can be but little ; for it has been 
various denomin.uions, viz. found by experience, that the cafemates are but 

‘tains of the vanquette, is that gentle flope of little ufe, bccaufe as foon as they have fireil 
from the top of the banquette to the horizontal once or twice, the fmokewill oblige the defenders 
line. to leave them, notwithflanding the fmoke-holes : 

Interior talus of the parapet, the flope from hence it may be concluded that the ftrength of 
the top of the parapet to the banquette. thefe tower-baftions docs by no means anfwcr 

talus of the top of the parapet, that flope which their expences ; and that, if fmall baftions were 
leflens the height of the parapet towards the made inftead of them, without cafemates, they 
berm, by which ipeans the troops firing from would be much better, and of lefs expence, 
the banquette can defend the covert-way. Terre-pleine, in fortification, the horizontal 

Exterior talus of the parapet, the flope of the fuperficies of the rampart, between the interior 
parapet from the top to the berme. talus and the banquette. 

Intcricr talus of the ditch, the flope from the Traditore, m fmification, flgnifies the con- 
top of the ditch to the bottom, within. - cealcd or hidden guns in a fortification, behind 

Exterior talus of the ditch, is the flope from the reverie of the orillon. 
the top of the ditch to the bottom, without. trous-de-loup, in fortification, round holes 
traverfe, in fortification, is a parapet made made about 5 or 6 feet deep, with a ftakc 
crofs the covert-way, oppofitc to tlie falicnt in the middle ; they are generally dug round a 
angles of the works, and near the places of field redout, to obftrudb the enemy’s approach ; 
arms, to prevent enfilades : they are 18 or 20 circular at top, and about 4I feet diameter; 
feet thick, and as high as the ridge of the glacis, pointed at the bottom like an inverted cone. 
There are alfo traverles made in the caponiers. Two or three rows of them are dug chequer- 
but then they are called tambours. wife, about 6 paces from the edge of the ditch, 

traverfes, are likewife made within other viz. two rows of holes exaftly oppofite to each 
works, when there are any hills or rifing grounds other, and a third row in the middle, covering 
which may fee the infides of thefe works. I'ra- the intervals, 
verfes that are made to cover the entrances of Zic-Zac. See Siege. 
redouts in the field, need not be above 8 or 10 The principal maxim< of fortification, are thefe, 

feet thick. viz, i . That cvef^'pait of the works be feen 

Tenailles, in fortification, are low works mad/f%id defended by other parts, fo that the enemy 
in the ditch before the curtains ; of which thfR can lodge no where without being expofed to 
Are 3 forts. The are the faces of the fire of the place. 

2. A 
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'2. A fortrcfs (hould command all places 
round it ; and therefore all the outworks fliould 
be lower than the body of the place. 

3. I'he works fartheft from the centre fliould 
always be open to thofe that arc nearer. 

4. The defence of every part fliould always 
be within the reach of mufket-fliot, that is, from 
120 to 150 fathoms, fo as to be defended both 
by great and fmall fire-arms ; for if it be only 
tlefcnded by cannon, the enemy may dirmount 
them by the fuperiority of their’s, and then the 
defence will be deftroyed at once j whereas, if 
a work is likewife defended by fmall-arms, 
if the one is deftroyed, the other will ftill 
fiiblift. 

5. All the defences fliould be as nearly direct 
as poflible j for it has been found by experience, 
that the foldiers are too apt to fire direftly be- 
fore them, without troubling themfclves whe- 
ther they do execution or not. 

6. A fortification fliould be equally ftrongon 
all fldes j otherwife the enemy will attack it in 
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the weakeft part, -isdiereby its ftrength will be- 
come ufelcfs. 

7. The more acute the angle at the centre is» 
the ftronger will be the place. 

8. In great places, dry ditches are preferable 
to thofe filled with water, becaufe fallies, re- 
treats, fiiccours, &c. arc ncceflary} but, in 
fmall fortrefles, wet ditches, that can be drained, 
arc the beft, asftanding in need of no fallies. 

i-Vr/i/- F ortification, is the art of fortifying, 
conftrufting, attacking, and defending, all 
forts of temporary field-works during a cam- 
paign. 

Different authors recomnr.end different me- 
thods of fortification; but the principal are 
thofe of Pagan, Blondel, Vauban, Coehorn, 
Belidor, Scheiter, and Muller. 

Fortikication, accordjwg to the method of 
Pagan, confifts in three dWerent forts, viz, the 
great, the mean, and little, whofe principal 
dimenfions are contained in the following 
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The great Fortification. j 
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Blondel fortifies within the given polygon : may be found by taking 90 degrees' from the 
lie eftabliflics two forts of fortification; the angle of the polygon, and by adding 15 de- 
great onf, whofe exterior fide is too toifes., and gives to the third of the remainder, 
thcleffer one 170 ; becaufe he will not have Vauban’s method is divided into little, mean,, 
the line of defence exceed 140 toifes, which is and great ; the little is chiefly ufed in the aon- 
the greateft mulket-fliot, nor lefs than 1 20 ftruftion of citadels ; the mean, in that of all 
toifes, not to increafe the ntittiber of baftions. forts of towns; and the great, in particular cafes 
He begins by the diminifliing angle, whiclr!'^lv. 
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In the firft vertical column are the numbers 
exprefllng the lengths, of tlie exterior Tides 
from 8o to 260. 

In the fecond, the perpendiculars anlwering to 
thefe Tides. 

In the third, the lengths of the faces of the 
baflions ; and in the fourth, the lengths of the 
capitals of the ravelins. 

Belidor’s method is divided alfo into little, 
mean, and great : and in all three the exterior 
fide is 200 toifes j the perpendicular of the little 
is 50, that of the mean 55, and the great 40: 
the faces of the firlt 70, the fecond 70, and 
the thin toifes. 


Scheiter’s method is divided into the great, 
mean, and fmall fort. The exterior lide of thet 
polygon for the great fort is 200 toifes, the- 
mean fort i§o, and the fmall 160. The line* 
of defence in the firft is 140 toifes, the fecond 
130, and the third 120. This line is always, 
razant. All the other lines are fixed at the fame, 
length for all polygons, whofe ftrufture chiefly 
depends upon the knowledge of the exterior, 
fide, of the capital, or of the Banked angle, 
the reft being eafily finiChed. - ' Sec the 
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FORTIN, FORTLETT. See Field-Fort. 
h'OSS, in fortification. Sec Ditch. 
FOUCADE, FOUGADE, in mining. See 
Fdugass. 

• FOUNDATION, in military arcbiteSlurCy is 
that part of a building which is under ground, 
or the mafs of ftone, brick, &c. which fup- 
ports a building, or upon which the walls of a 
fuperftrudurc are raifed : or it is the colfer or 
bed dug below the level of the ground, to raife 
a. building upon j in which fenfe, foundation 
either goes to the whole area or extent of the 
building, as when there are to be vaults, gal- 
leries, cafemates, or the like ; or is drawn 
cuts or trenches, as when only walls are to 
rai&d.. Sometimes the foundation is mai|(vej 



and continued under the whole building, as in 
the antique arch.es and aqiiedudts •, but it is more 
ufually in fpaccs or interv.tls ; in which latter 
cafe, infulated pillars, bound together by arches, 
Ihould be ufed. 

There arc feveral tilings to be well confidered 
in laying' the foundation of a military building. 
We mull firft examine the bed of the earth 
upon which w’c are to build, and .then the .under 
fillings or fubftruclion. We are not to reft 
upon any appearing folidity, unlefs the whole 
mould through i^hich -we cut has likewife 
' ~^enfolidi hnd ifi' fuch cafes, allow i-6th part 
the height of the building*for the hollowing 
or .under-digging, unlefs there be cellars under 
ground, -in which cafe it may he fomething Icfs. 
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There are many ways to try the firmnefs of the 

S ound i but the following, in our opinion, is 
c beft. Take an iron crow, or fuch a borer 
as well-diggers life, which at once will point 
out the goodnefs and tenacity ot the ground. 

Engineers fliould life the utmoft diligence 
in this point} for, of all the errors that may hap- 
pen in building, thole are the molt pernicious 
which are committed in the foundation, be- 
raufe they bring with them the ruin of the 
whole building} nor can they be amended 
without very great difficulty. 

E’ouKDA'fioNS are either natural, or aiti- 
ficial : natural, as when we build on a rock, or 
very folid earth } in which cafe we need not feek 
for any other llrcngthening } for thefe, without 
digging, or other artificial helps, arc ot them- 
lelves excellent foundations^ and moft fit to 
uphold the greateft buildings. But if the 
ground be fandy or marfhy, or have lately been 
dug, in fuch cafe recourfc mult be had to art. 
In the former cafe, the engineer muft adjuft 
the depth of the foundation by the height, 
weight, &c. of the building: i-6th part of 
the whole height is looked upon as a medium j 
and as to the thicknefs, double that of the 
width of a wall is a good rule. If you build 
upon mofly and loolc earth, then you muft 
dig ’till you find found ground. This found 
ground, fit to fupport a building, is of divers 
kinds : in fome places fo hard, as fcarcely to be 
cut with iron } in other places very ftiff ; in 
other places blackifh, which is accounted the 
w’eakeft } in others like chalk, and in others 
fandy : but of all thefe, that is the beft which 
requires moft labour in cutting or digging, 
and>when wet, does not diflblve into dirt. 

If the earth to be built upon is very fofr, as 
in mocridv grounds, or fuch that the natural 
foundation cannot be trufted, then you 'muft 
get good pieces of oak, whole length muft be 
the breadth of the trench, or about 2 feet 
longer than the wall : thefe muft be laid acrofs 
the feunJatioHy about 2 feet afundcr, and 
being well rammed-down, lay long planks 
upon them } w'iiieh planks need not lie fo broad 
as the pieces are long, but only about four 
inches on a fide wider than the bafis or foot 
of the wall is to be. But if the ground be fo. 
very bad, that this will not do, then you muft 
provide good piles, of oak, of fuch a length as 
will reach the good ground,, and whofe dia- 
meter muft be about 1-1 2th part of the» 
length. Thefe piles muft be driven down 1 ^ an 
< engine for that purpofe, and muft be placeil 
as ciofe as one can ftand by another ■, tlicn lay 
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planks upon them, and pin them faft. But if 
the ground be faulty in fome parts, and 
firm in others, you may turn arches over thofe 
loofe places, which will difeharge them of the 
weight. You muft not forget to place the piles 
under the inner, as well as the outer walls} 
for if thefe Ihould fink, it would be a means 
to make the outer walls crack, and fo ruin 
the whole building. 

Having thus far confidered the bed of the 
earth on which the building is to be creifled, 
we lhall next confider the fubftru£bion, as it 
was called by the ancients ; but our modern 
engineers call it the foundatioti. This is the 
ground-work of the whole edifice, which mult 
fuftain tiie walls, and is a kind of artificial, as 
the other was natural } as to which, thefe things 
that follow are moft peceflary to be obferved. 

I . That the bottom be exactly level } therefore 
lay a platform of good boards. 2. Tliat the 
lowcft ledge or row be all of ftone, the broader 
the better, laid clofely without mortar } vvhicli 
is a general caution for all parts of a building 
that are contiguous to board or timber} be- 
caufe lime and wood arc utter enemies to one 
another, and, if unfit confiners any where,, 
they are more efpecially fo in the founda- 
tion. 3. That the breadth of the foundation 
beat leaft double the breadth of the wall that 
is to be raifed upon it : but even in this cafe art 
Ihould give way to difcrction } and the foun- 
dation may be made either broader or narrower, 
according as the ground, and the ponderofity 
of the edifice, require. 4. I’hat the founda- 
tion be made to diminilh as it rifes, but yet 
fo that theie may be as much left on the one 
fide as on the otiier } fo that the middle of that, 
above may be perpendicularly over the middle 
of that Indow, which (hquld in like manner 
be obferved in diminiftiing the walls above 
ground } for by this means the building will 
become much ftronger than it would be if the 
diminution were made any other way. 5. That, 
you Ihould never build on the ruins of an 
old foundation, unlefe you arc well a/Tured of 
its depth, and that its ftrength is fufficient ta 
bear the building. 

The ftuncs in the foundation ihould be laid' 
as they naturally lay in the quarry,, for they 
have the moft ftrength in their natural pofi- 
tion. This ihould be obferved in all parts 
of a building,, becaufe all ftones have a clea- 
.^ng grain} coniequently,.if the horizontal po-' 
Indon of the ftones in the quarry ihould be 
j^jlud vertically in the building, the fuper-in- 
- ':M cumbent 
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cximbent weight woyld be apt to cleave them, * 
and fo render the building ruinous. 

FOUNDERY,! in mlitary matters, the art 

FOUNDRY, j of cafting all kinds of. ord- 
nance, fuch as cannon, mohars, howitzers, bcc. 
It likewife lignifies the: place or work-houfe 
wherein thefe operations are performed. Ac 
prefent all pieces of artillery are call folid, and 
bored afterwards'. Formerly guhs were bored 
perpendicularly, but at prelenc in a horizontal 
politioh : the iboring inllrumerit is fixed im- 
movcably, and forced into the gun or. mortar 
by a mechanical power. The piece of artil- 
lery is turned round by a large wheel and horfes; 
and at the fame time the gun is bored, the out- 
lide is turned and polilhed, by another very 
curious machine for that purpoie, invented by 
the very ingenious Melfrs. Verbruggen, foun- 
ders. at Woolwich. Guns were hril founded 
in ]*'.ngland in 1587. 

FOUKKliAU, in mining. See Chamber. 
See Mmii. 

FOUGASS, in mining, a fmall mine, from 
6 to 8 feet under ground ; they aie generally 
placed .under the glacis or dry ditches. 

FOYF.ll, \n. mining. See Mine. 

FRAISE, in fortifkaiicjt, a kind of flakes or 
palifidcs placed horizontally on the outward 
Hope of a-rampaw made of earth, to prevent 
the work beinc.uken by furprife. They are ge- 
nerally 7 or 8 feet long, and about 5 inches 
thick. \V hen an army intrenches itfelf, they 
often frail'e the parap>ecs of their retrenchments 
in the parts moll expofed to an attack. 

. 1 '<! Fraise a buttaUonr is to line or cover it 

every way with pikes, that it may withfland 
the Ihock of a body of horfe. 

FRICTION, in mechanics, the rubbing of the 
parts of engines and machines againfl each 
other, by which a confiderable part of their 
efFefl is deflroyed. • 

It is hardly pofTible to lay down general rules 
for computing ‘.the quantity of fndtion, be- 
caufe it depends upon a multiplicity of cir- 
cumflances, as the flru^liire, himnefs, elalli- 
city, dec. of bodies rubbing againft each qther. 
Some authors make the fridlion upon a horizon- 
tal plane, equal to i-jd of the weight to be 
moved j while others have found it to be con- 
hderably lefs. But however this be, the doc- 
trine of friftion, as afeertained b^ the latefl ex- 
periments, may be fummed up in the follow- 
ing manner. ^ 

. I. When one body, rcfls on another up^ 
a horizontal plane, it prefles it with its w^e 
weight, which being.equally re-a£led iipon,.ind 
confequently the whole effeAof its gravity de- 
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’ flroyed by the plane, it will be abfolutety free 
to move in any horizontal direftion by any the 
leafl power applied thereto, provided both 
the touching furfaces be fmooth. 

2. But fince we find 110 fuch thing as perftdl 
finoothnefs in the furfaces of bodies, arifing 
from their porofity and peculiar texture, it is 
eafy to underfland, that when two fuch furfaces 
come together, the prominent parts of the one 
will, in feme mealure, fall into the concave 
parts of the otjier : and therefore, .when an 
horizontal motion is attempted in one, the 
fixed prominent parts .of the other, will give 
•more or lefs refillance to the moving fuctace, 

by holding and retaining its parts j and this is 
wliat we call friftion. 

3. Now fince any .body will require a force 
equal to its weight, to draw it over a given 
obllacle, it follows that the fridlion arifing to 
the moving body, will always be in proportion 
to its weight only, and not to the quantity of 
the fiirface, by which it be^rs upon the refilling 
plane or furface. Thus if a piece of wood 4 
inches wide, and i thick, be laid upon another 
fixed piece of the fame wood, it will require 
the fame weight to draw it along, whether it 
be laid on its broad or narrow fide. 

4. For, though there be 4 times the number 
of touching particles on the broad fide (cateris 
paribus) yet each particle is prelfed but with 
I -4th of the weight that thofe are on the nar- 
row fide ; and fince 4 times the number, mul- 
tiplied by I -4th of the weight, it is plain the 
refillance is equal in both places, and lb re- 
quires the fame force to overcome it. 

5. The reafon why fri^ion is proportional to 
the weight of the moving body, is, becaufe 
the power applied to move the body mud raife 
it over the prominent parts of the furface on 
which it. is drawn i and this motion of the body, 
as it is not upright, will not require a power 
equal to its whole weight ; but being in the 
nature of the motion on an inclined plane, it 
will only require a part of its own weight, 
which will vary with the various degrees- of 
fmoothnels and alperity. 

6 . It is found by experiment, that a body 
will be drawn along by nearly i-3d of its 
weight i and if the furfaces be hard and well 
polilhed, by lefs than t-3d part; whereas, if 
the part's be foft or rugged, it w ill require a 
much greater wei^t. 

. ^Thein|||MiousMr.£merfon, in his principles 
^ Mechinics, has given us the following rules 
tieduced from experiments i but they require 
fome variation under diflTerent circunillances, 
which mud be left to the judgment ofthc artilt. 

O I. Wood 
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Wood and all metals, when greafed, have equal to the weight of a column of the fluid. 


nearly the fame frifiion ; and the fmoother they 
arc, the lefs friction they have; yet metals 
may be fo far poliihed as to incre^e friftion by 
the coheflon of their parts. 

Wood Aides eaAer upon the ground in wet 
weather than in dry, and eaAer than iron in 
dry weather ; but iron Aides eaAer than wood 
in wet weather. Lead makes a great deal of 
reAftance. Iron or fteel running in brafs, makes 
the leaft friAion of any. In wood acting 
againll wood, greafe makes the motion twice 
as ealy, or rather a-jds eaAer. Wheel-naves, 
greafed or tarred, go 4 times eaAer than when wet. 

Metals oiled make the fridtion lefs than when 
poliAied, and twice as little aswhen unpoliAied. 

In general, the A>fter or rougher the bodies, 
the greater their fridtion. 

2. As to particular cafes : a cubic piece of 
foft wood of 8 pounds weight, moving upon 
a fmooth plane of foft wood, at the rate of 3 
feet per fecond j its fridtion is about 1 -3d of 
the w'eight of it; but if it be rough, the 
fridtion is little lefs than i-half the weight. 

Upon the fame fuppoAtion, other foft wood 
upon foft wood very fmooth, the fridtion is 
about 1 -4th of the weight. 

Soft wood upon hard, or hard wood upon 
half of (he weight. Hardwood 
i, i-yth or i-8th of the weight. 
' moving upon fteel or pewter, 
I -4th of the weight } moving on copper or lead, 
I -5th of the weight; on brafs, i-5th of the 
weight. Metals of the fame fort have more 
fridbon than different forts. 

The fridtion, cateris paribus, increafes with 
the weight almoft in the lame proportion . The 
fridtion is alfo greater with a greater velocity, 
but not in proportion to it, except in very few 


whofe bafe is the plane, and height And in 
a globe it is but half lb much. 

5. As to the mechanic powers, the Angle 
lever makes no reAftance by fridtion ; but if, by 
the motion of the lever in lifting, the fulcrum, 
or place of fupport, be changed forther from the 
weight, the power will be decreafed thereby. 

6. In any wheel of any machine, running 
upon an axis, the fridtion on the axis is as the 
weight upon it, the diameter of the axis, and 
the angular velocity. This fort of fridtion is 
but fmall. 

7. In the pulley, if _p, be 2 weights, and 
q the greater ; and w =2 then w is the 

weight upon the axis of the Angle pul- 
ley; and it is not incieafcd by the accele- 
ration of the weight q, but remains always 
the fame. 

The fridtion of the pullies is very conAde- 
rablc, when the fheaves rub againft the blocks ; 
and by the wearing of the holes and axles. 

The fridtion' of the axis of the pulley is as 
the weight to, its angular velocity, the diame- 
ter of the axis diredtly, and the diameter of 
the pulley inverfcly. A power of 100 pounds, 
wid) the addition of 50 pounds, will but draw 
up 500 with a tackle of 5 ; and 1 5 pounds over 
a Angle pulley will draw up only 14 pounds. 

8. Iji the ferew, there is a great deal of fric- 
tion : thofe with (harp threads have more fric- 
tion than thofe with Iquare threads ; and end- 
lefs ferews have more than eitlier. Screws with 
a fquare thread raife a weight with more cafe 
than thofe with a iharp thread. 

In the common ferew the fridtion is fo great, 
that it will fuftain the weight in any poAtion 
given, when the power is taken off; and 
cafes. A greater furface alfo caufes fomething therefore the fridtion is at Icaft equal to the 
more fridtion, with the fame weight and vc- power. From whence it will' follow, tliat in 
locity ; yet fridtion may fometlmes be incrcafed the ferew, the power muft be to the weight or 
by having too little furface fo move on ; as up- reAftance, at leaft as twice th'e perpendicular 
on clay, &c. where the body Anks. height of a thread,' to the' circumference de- 

3- The fridtion ariAng from rhe bending of fen^i by one revolution of the power ; if it 
lopes about machines, differs according to their be ;fole to raife the weight, or only fuftain it. 


foft, I -5th or 1- 
ujjoiv hard wood; 
PoliAied ftee' 


Itiffnefs, the temper of the weather, degree 
of Aexibility, &c. but, (attris paribus, the force 
or difHculty of bending a rope is as the fquare 
of the diameter of the rope, and its tenAon, 


This fridtion of the ferew is of great ufe, as it 
ferves to keep the weight in any given poA- 
tion. 

9. In the iredge, the fridtion' is at leaft equal 


diredtly ; and the diameter of the cylinder or to the powcf^ as it retains any poAtion it i& 
;^ully It goes about, reciprocally. driveii,into i- therefore in the wedge, the power 

A rope of i inch dianu ter, whofe tenfidA«>^uft ' be to the weight at leaft as twice the 
or weight drawing it is 5 pounds, going over^'"" 
a pully 3 incl.es diameter, requires a force of 
I pound to bend it. 

4. The reAftance of a plane moving through 

a fluid is as the fquare of the velocity ; and ^ ^ 

putting V = velocity in feet in a fccond ; it is fon^oiiig* articles i then proceed to the next 

rubbing 


£e to the height, to overcome any reAftance. 
'i'o And the fridtion of any engine, be- 
girt the power, and conflder the velocity and 
dti^eight at the Arft rtrbbing part and efti- 
mate its quantity of fridtion by fome of the 
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fobbing party and do the fame for it, aiul lb out a pafs, are deemed and treated as deferters. 
on through the whole. FUNERALS. See Burials. 

And note, that fomethiog more is to be al- FUZE. See Laboratory. 
lowed for ihcrcafe of friitioh by every new ad- FUZILIEltS, in military mattersy are fol- 
dition to the power. diers armed as the reft of the infantry, but 

FRONT, of a regimetHy the foremoft rank wearing caps like the grenadiers, though fome- 
bf a battalion, fquadron, or anjr other body what Ihorter. There are three regiments in 
of men. To front every way, is when the the Englillf fervice : the royal regiment of 
men are faced to all fides. ' Scotch Fuziliers, raifed in 1678 ; the royal re- 

Front^ a fortification. See Face. giinent of Englilh Fuziliers, raifed in 1685; 

FURLOUGH, in mUtary matterSy a licence and the royal regiment of Wellh Fuziliers, 
granted by an officer to a foldier, to be abfent raifed in 1688-9. 

tor a time from his duty. All foldiers found FUZEE, or FUSEE, See Firelock. Sec 

half a league from a camp, or garrifon, going Musket. 

towards an enemy's country, or quarters, with- FYF- MAJOR. See Major. 


G 

G abions, in fortlficatleny are a kind of punifliment, in which the criminal running bc- 
baflcets made of ozicr-twigs, of a cy- tween the ranks receives a lalh from each 
lindriral form, having different dimenfioiis, man. Set Run the gantlof^ 
according to what purpofe thtw are ufed. Some GARDENS, in our ancient military biftoryy 
are 5 or 6 feet hfgh, and 3 feet in diameter : were of two different kinds, viz. 
thefe ferve in fieges to carry on the approaches ArtilUry-GAKXizny about the year 1650, was 
\inder cover, when they come pretty near the' a famous place in London, where vaft numbers 
fortification. Thofc ufed in field-works are of youi^ people cook great delight in eveiy 
.3 or 4 feet high, and or j feet diameter, kind of artillery exercifes, in fo far that it 
There is alfo a kind of gabions, about i foot was famous through the whole world, and uni- 
high, 1 2 inches diameter at top, and from 8 verfally ftiled the great nurfery, or academy 
to 10 at bottom, which are placed along the of military difeipline. 

top of the parapet, to cover the troops in ffiing yW//«;7-GARDEN,was likewife famous, about 
over it. the year 1650, in the city of London, for the 

In order to make them, fomc pickets, 3 or great improvement of numbers of our nobility, 
4 feet long, are (truck into the ground, in form and other gentlemen of falhion, in every kind 
of a circle, and of a proper diameter, wattled of military exercife. The captains in chief of 
together with fmall branches, in the manner of thofe academies or gardens were major-general 
common fences. Batteries are often made of Skippon, and major TiJlyer. 
gabions. See Battery. GARNlSH-^c/r, or nails. See Carriage. 

5/«f/-GABioNS, in fortificationy are made in GARRISON, in the art of war, a body of 
the fame manner as the former : they are only forces, difpofed in a forcrefs or g^rifbn town, 
filled with all forts of branches and fmall wood, to de fend it againft the enemy, or to keep the 
and are 4 or '6 feet long ; they ferve to roll be- inhabitants in fiibjcftion j or even to be fub- 
fore the workman in the trenches, to cover lifted during the winter fealbn : hence garriibn 
them in front againft mu(ket-lhot. and winter-quarters are fumetimes uled indiffe- 

r AT T FRY fortification. See Siege, rently, for the fame thing j and fometimes they 
a See Mine. denote different things. In the latter cafe, a 

GALLOPER-Gnrw^ei in artillery. Sec garrifon is a place wherein forces arc main- 
Carriage. tained to fecure it, and where they keep re- 

GANTLET, 1 in indent mUtary bifteryy a gular guard, as a frontier town, a citadel, 
GAUNTLET, / large kind of glove, made Q^|i|le. , tower, &c. ' The garrifon Ihould always 
of iron, and the fingers covered With fmall "Wltfdnger than the townfmen. 

^ates : it was formerly worn bf cavaliers, Jif Winter’-marters fignifies a place where a 

(ingle knights of ww, when armed atj^ number of forces are laid up in the winter fea- 
points. * ' % (bn, without keeping, the regular g^ard. See 

GAN'rtLOPE, denotes a kind of milhxry Winter-Quarters. 

Or 


Garriso.v 
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Gariiison-/0w»« generally a (Iirong place in 
which troops are quartered, and do duty, for 
the fecurity thereof, keeping ftrong guards at 
each port, and a main-guard in or near the 
market-place. 

Order of the GARTER, a milita^ order of 
knightkood, the moft noble and ancient of any 
lay-order in the world, inftituted by king Ed- 
ward III. This famous order confifts of 26 
knights companions, generally princes and 
peers, whereof the king of England is the fo- 
vereign or chief. They are a college or cor-, 
poration, having a great and little feal. 

Their officers are a prelate, chancellor, regif- 
ter, king at arms, and ulher of the black rod. 
They have alfo a dean and 12 canons, and 
petty canons, vergers, and 26 penfioners, or 
poor knights. The prelate is the head. This 
office is vefted in the biffiop of Winchefter, 
and has ever been lb. Next to *the prelate is 
the chancellor j which office is veiled in the 
bilhop of Salilbury, who keeps the feals, &c. 
The next is the regiller, who by his oath is to 
enter upon the regillry, the fcrutinies, elec- 
tions, penalties, and other a£ts of the order, 
with fidelity. The fourth officer is Garter, 
and king at arms, being two dillinft offices 
united in one peribn. Garter carries the rod 
and feeptre at the feall of St. George, the pro- 
tedlor of this order, when the fovereign is 
)refent. He notifies the eledions of new 
cnights, attends the folemnity of their inllal- 
! ations, carries the garter to the foreign princes, 
Arc. He is the principal officer within 
the college of arms, and chief of the he- 
ralds. 

All thele officers, except the prelate, have 
fees and penfions. The college of the order 
is feated in the callle of Windlbi, with the 
chapel of St. George, and the chapter- houll*, 
ereded by the founder for that purpofe. The 
habit and enfign of the order arc, a garter, 
mantle, cap, george, and collar. The 4 firll 
were alfigned the knights companions by the 
founders ; and the george and collar by king 
|denry VIIL The garter challenges pre-emi- 
nence over all other parts of the drels, by rea- 
£>n that from it the noble order is denomina- 
ted } that it is the firll part of the habit pre- 
dated to foreign princes, and abfent knights, 
who, and all other knights eled, are therewith 
firft adorned; and it is of fuch honour and 
grandeur, that by the bare inveftitute with thdt* 
noble enfign, the knights are elleemed com- 
panions of the greatell military order in the 
world. It is worn on the left leg, between the 
knee and calf, and is enamelled with this motto, 
Htm foit qui maly penfe ; that is, ” Shame to him 
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that thinks evil hereof.'* The naeaning of which 
is, that king Edward having laid claim to the 
kingdom of France, retorted lhame and de- 
fiance upon him that Ikould dare to think amifs 
of the ^uft enterprife he had undertaken, for 
recovering his lawful right to that crown $ and 
that the braveiy oS thod knights whom he had 
eleded into this order, was fuch as would en- 
able him to maintain the quarrel, againll thofe 
that thought ill of it. 

The mantle is the chief of thofe veftments 
made ufe of upon all folemn occafions. The 
colour of the mantle is by the llatutes ap-> 
pointed to be blue. The length of the train 
of the mantle, only, diflinguilhes the fbvereign 
from the knights companions. To the collar 
of the mantle is fixed a pair of long firings, 
anciently wove with blue filk only, but now 
twifted round, and made of Venice gold and 
filk, of the colour of ;he rObe, with buttons 
and taflels at the ead« The left fiioulder of 
the mantle is adorned with a large garter, and 
device Houi foitt Within this is the crofs 
of the order, which #as ordained to be worn 
at all times, by king Charles I. At length the 
ftar was introduced, being a fort of crofs ir- 
radiated with beams of filver. 

The collar is compofed of pieces of gold in 
fafliion of garters, the ground enamelled Id ui,, 
and the motto gold. 

’fhe garter is of blue velvet bordered v/ith 
fine gold wire, having commonly the letters of 
the motto of the fame: it is, at the time of elec- 
tion, buckled upon the left leg, by 2 of the 
Anicr companions, W'ho receive it from the 
fovereign, to whom it was prefented upon a. 
velvet -iifliion by garter king at r.rms, with 
the iifual : evcrence, whilft the chancellor reads 
the following admonition, enjoined by the 
ftatutes. “ To the honour of God omnipo- 
tent, and in memorial of the blclTcd marryr 
St. George, tie about the leg, for thy renown,, 
this noble garter ; wear it as the fymbol of the 
moft ilUifirious order, never to be forgotten,, 
or koid afidc ; that thereby thou mayefi be atl- 
monilhcd to be courageous, and having under- 
taken a jufi war, in which tteu fhalt be en- 
gaged, thou maye.fi ftand firm, valiantly 
fight, and fuccefituOy conquer.” 

The priheely garter being thus buckled on^ 
and the words of iu fignification pronounced^ 
tiie knight eledl is brought before the fove- 
reigny Vrho pute about his neck, kneeling, a 
Ify^olouFea ribbon,' whereon is appendant, 
motebc in gold within the garter^ the image 
of Jp. George on horiieback, with his fword 
dr^, encountering with. the dragon. In the 
meliu time the chancellor reads me following 
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admonition : " Wear this ribbon about thy GENDARMES, I in the French armies, a 

neck, adorned with the image of the blefled GENS D*ARMFJS, j denomination given to 

martyr and foldier of Chrift, St. George, by a feleA body of horfe, on account of their 
whofe imitation provoked, thou mayeft fo fucceeding the ancient gendarmes, who were 
overpafs both profperous and adverfe adven> thus called from their being completely clothed 
tures, that paving ftoutly vanqotftied thy ene* in armour. Thefe troops are commanded by 
mics both of body and foul, thou mayeft not cwtain-lieutenants ; the king, and the princes 
only receive the praife of this tranfient combat, of the blood, being their captains : the king’s 
but be crowned with the palm of eternal troop, befides a captain-lieutenant, has 2 fub- 
viftory.” lieutenants, 3 endgns, and 3 guidons. Efta- 

Then the knight eledted kilTes his fovereign’s bliftved in France in 1422. 
hand, thanks his majefty for the great honour Gendarmes, at prefent are a troop 

done him, rifes up, and falutes all his compa- compofcd of 250 gentlemen ; the king him- 
nions fevcrally, who return their congratula- felf is their captain, and one of the firft peers 
tions. their captain-lieutenant, who has under him 2 

Since the inftitution of this order, there lieutenants, 3 endgns, 3 guidons, and other 
have been 8 emperors, and 28 kings, beddes officers. 

numerous fovereign princes, enrolled as com- Small Genoarmery, are the Scotch gen- 
panions thereof. Its origin is fomewhat diffe- darmes, the queen's, the dauphin's, the gen- 
rently related : the common account is, that darmes of Ai^ou, Burgundy, the Engliih and 
it was eredted in honour of a garter of the Flemilh gendarmes, having each a captain- 
coiintefs of Saliibury, which Ihe dropped lieutenant, fub-lieutenant, endgn, guidon, and 
dancing with king !l^ward, and which that quarter-mafter. 

prince picked up ; but our beft antiquaries ^ GENERAL, in a mlitary fenfe, is an officer 
think it was inftituted on account of the vie- in chief, to whom the prince has judged pro- 
tory over the French at Creffy, where the king per to intruft the command of his troops j and 
ordered his garter to be difplayed as a dgnid this, whether he is known by the name of Cap- 
of the battle. tain-general, as in England and Spain, Feldt 

G A'l'E, in a mlitary fenfe, is made of ftrong marefchal, as in Germany, or Marefchal, as in 
planks with iron bars to oppofe an enemy. 'France. 

They are generally made in the middle of the ^he natural qualities of a General, fliould 
curtain, from whence they are feen and de- be a martial genius, a folid judgement, a- 
fended by the 2 flanks of the baftions. They healthy robuft conftitution,- intrepidity and 
Ihould be covered with a good ravelin, that prefence of mind on critical occafions, indefa- 
they may not be feen or enfiladed by die enemy.- tigability in bullnefs, goodnefs of heart, li- 
Thc palifades and barriers before the gates berality,, birthj the more illuftrious it is, the 
within the town are often of great ufe. The more it commands rel^ft ; a tealbnable age j 
fewer ports there are in a fortrei's, the more you if too young, he may want experience and« 
are fecured ag^nft the enemy. At the open- prudence ■, if too old, he may not have viva- 
ing of a gate, a party of horfe is fent out to city enough : an uniform condud,, an afla- 
patrole in the country round the place, to dif- ble humour,, but inflexible in maintaining, 
cover ambi'fcades or lurking parties of the the police and difcipline of an army, 
enemy, and to fee if the country be clear. ^ yfrywred ^ General,, are fecrecy,, 

GAUNTELOPE. I See Gantlope. R«w /i&e juftice, fobriety, temperance, knowledge of 
GACINTLET.. J Gantlope. the art pf war from theory and pradicc, the 

GAZONS,, in fortification, are pieces of art of commanding,, and fpeaking with pre- 
/ifelh earth or fods, covemd with grafs, and cifion and exafbneis great attention to pre- 
cut in form of a wedge, about a foot long,, ferve the lives and fupply the wants of the fol- 
and half a- foot thick, to-line the outfides of a diers, and a. conftant ftudy of the charafters- 
work made of earth ; as ramparts,, parapets,, of the officers of his army, that he may em- 
banquctces, &C.. The firft bed of gazons is ploythem according to their talents.. His con- 
fixed with pegs of wood; and the fecond bed duft appears in e£ibliihing his magazines in- 
is fo. laid as to bind the former, by beinK!.,<llw^nMm'' Convenient places; in examining the 
placed over its joftits ; and fo- continued country, that he may not e-ngag^ his troops too 
the works are finiflied. iktwixt thofe jfu - far, while he is ignorant of the means ofbring- 
^uai toibw all Ibrts ofbmtBng weeds or hl^s, ing them oft; in fubfifting them,, and in 
in order to ftrengthett- cho rampart. knowing how to take the muft advantageous 

polls. 
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polls, either for flghting, retreating, or (hun- from each brigade of infantry in the line, to 
ning a battle. His experience infpires his carry fuch orders as he may have occafion to fend 
army with confidence, and in alTurance of vie- from the general. 

tor)' ; and his qualit)', by creating refpeft, aug- Zitr«/e/M«/-GENERAL, is the next in command 
ments his authority. By his liberality he gets after the general ; and provided he Ihould die 
intelligence of the Hrength and deligns of or be killed, the order is, that the oldelt lieu- 
the enemy, and by this means is enabled to tenant-general lhall take the conrtnand. This 
take the moH fuccefsful meafures. He ought office is the firft military dignity after that of a 
to be fond of glory, to have an averflon to general. One part of their fundlion is, td affift 
flattery, to render himfelf beloved, and to the general with their counlel : they ought 
keep a llridl difcipline and a regidar fubordi- theretore, if poffible, to pollefs the fame qua- 
nation. lities with the general himfelf, and the more. 

The office of a General, is to regulate the as they often command armies in chief, 
march and encampment of the army j in the The number of lieutenant-generals have 
day of battle to chufe out the moll advan- been multiplied of late in Europe, in propor- 
tageous ground i tomake thedifpolition ofthe tion as the armies have become numerous, 
army ; to poll the artillery, and, where there They ferve either in the Held, or in lieges, ac- 
is occafion, to fend his orders by his aids-de- cording to the dates of their commiffions. In 
c.amp. At a liege he is to caufe the place to be battle the oldell commands the right wing of 
invelled, to regulate the approaches and at- the army, the fecond the left wing, the third 
tacks, to vifit the works, and to fend out de- the centre, the fourth the right wing of the fe- 
tachments to fecure the convoy, and foraging cond line, the lifth the left wing, the fixth the 
parties. centre, and fo on. In ficges the lieutenant-ge- 

General, is al/b ufed for a particular beat nerals always command the right of the princi- 
of the drum. See Drum. pal attack, and older what they judge proper 

GENERALISSIMO, a fupreme and abfo- for the advancement of the liege, during the 24 
lute commander in the ^eld. This word is hours they are in the trenches, except the at- 
generally uled in moll foreign languages. (See tacks, which they arc nor to make without an 
General.) It was firll invented by the abfo- order from the general in chief, 
lure authority of cardinal Richelieu, when he Lieutenant-Gzv tKkL of the ordnance. See 
went to command the French army in Italy. Ordnance. 

GziazKki. of the artillery. See Ordnance. Ueutenant-Gz^zzAi. of artillery, is, or ought 
Generals of borfe, are polb next under the to be, a very great mathematician, and an able 
general of the army. They have an abfolute engineer, to know all the powers of artiller)’, 
command over the horfe of an army, above to underlland the attack and defence of forti- 
the lieutenant-generals. lied places, in all its different branches ; how 

Generals of foot, are polls next under the to dilpofe of the artillery in the day of battle 
general of the army, having an abfolute com- to the bell advantage j to conduA its march 
mand over the foot of the army. See General, and retreat } as alfo to be well acquainted with 
Adjutant-GzvxzKL, one who attends the ge- all the numerous apparatus belonging to the 
ncral, afllfls in council, and carries the general's train, and to the laboratory. See. 
orders to the army. He dillributes the daily Mfer-GznzKAh, the next officer to the lieu- 
orders to the majors of brigade. He is like- tenant-general : his chief bulinels is to receive 
wife charged with the general detail of the orders from the general, or in his abfence from 
duty of the army. I'lie majors of brigade fend the lieutenant-general of the day; which he is 
every morning to the adjutant-general an exa^ to dillribute to the brigade-majors, with whom 
return, by battalion and company, of the men he is to regulate the guards, convoys, detach- 
of his brigade. In a day of battle the adjutant- ments. See. On him the whole rarigue and 
general fees the infantry drawn up ; after which, detail of duty of the. army roll. It is the 
he places himfelf by the general, to receive any major-general of the day who is charged with 
orders which may regard the corps of which he the encampment of the army, who places him- 
has the detail. . In a flew, he orders tlie num- fclf at the head of it when they march, who 
ber of workmen demanded, and figns the waf^^marks out the ground of the camp to the 
rants for their payment. He receives the guards (l|p^er-mafter-general, and vffio places the new 
of the trenches at their rendezvous, and ex- gfil^s for die fafety of the camp, 
amines their condition ; he gives and ligns all day the army is to march, he didlates to 

ordiers for parties. He has an orderly feneant theW^ld-officers the order..of the march, which 

.■? he 
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he has received from the general^ and on other 
days gives them the parole. 

In a fixed camp he is charged with the fo- 
raging, with reconnoitring the ground for it, and 
polling the efcorts, &c. 

In lieges, if there are two feparate attacks, 
the fecond belongs to him j but if there is but 
one, he takes either from the right or left of the 
attack, that which the lieutenant-general has 
not chofen.. 

When the army is under arms, he aifitls the 
lieutenant-general,' whofe orders he executes. 

If the army marches to an engagement, his 
poll is at the head of the guards of the army, 
until they are near enough to the enemy to re- 
join their difierent corps j after which he retires 
to his own proper poll ; fi)r the major-generals 
are difpofed on the order of battle as the lieu- 
tenant-generals are, to whom, however, they 
are fubordinate, for the command of their divi- 
fions. The major-general has one aid-de-camp, 
paid for executing his orders. 

GENIUS, in a mlitary fenfe^ a natural ta- 
lent or dilpofition to every kind of warlike em- 
ployment, more than any other j or the apti- 
tude a man has received from nature to perform 
well, and eafily, that which othen can do butin- 
difierently, and with a great deal of pains. 

From the diverfity ol genius, the dilFcrence 
of inclination arifes in men, whom Nature has 
had the precaution of leading to the employ- 
ments for which Ihe defigns them, with more 
or lefs impetuofity, in proportion to the greater 
or lefler number of obllacles they have to fur- 
mount, in order to render themfelves capable 
of anfwering this occalion. Thus the inclina- 
tions of men are fo very different, becaufe they 
follow the fame mover, that is, the impulfe of 
their genius. This, as with the general in 
chief, is what renders one officer more plealing, 
even though he trefpalles againll the rules of 
waTj while others are difagreable, notwith- 
ilanding their llrifl regularity. 

GENOUILLIF.RE. See Fortification. 

GENS D’ARMES. See Gendarmes. 

GEODCESIA. See Surveying. 

GECXiRAPHY, is* the doftrinc or know- 


By mherfal Geography, is underllood that 
part of the fcience which confiders the whole 
earth in general, and explains its properties 
without regard to particular countries. This 
divifion is again dillinguiflied into 3 parts, ab- 
Iblute, relative, and comparative. The ab- 
folute part relpefts the body of the earth itfclf, 
its parts and peculiar properties ; as its figure, 
rnagnitude, and motion its lands, feas, and 
rivers, &c. The relative part accounts for the 
appearances and accidents that happen to it 
ftom celefiial caufes j and, laftly, the compa- 
rative contains an explanation of thofe proper- 
ties which arifc from comparing different parts 
of the earth together. 

Spicial ox particular Gzog^ tLVHY , is that di- 
vifion of the fcience which defcribes the con- 
ftitution and fituation of each fingle country 
by itfelf j and is two-fold, viz. chorographical, 
which defcribes countries of a cohliderable 
extent ; or topographical, which gives a 
view of feme place, or fmall traft of land. 
Hence the objeft or fubjeA of geography is 
the earth, elpecially its fuperficies and exte- 
rior parts. 

The properties of Geography are of 3 kinds, 
viz. celellial, terrellrial, and human. The 
celellial properties are fuch as affed us by rea- 
fon of the apparent motion of the fun and 
liars. Thefe are 8 in number. 

1. The elevation of the pole, or the diftance 
of a place from the equator. 

2. 'Ihe obliquity of the diurnal motion of 
die liars above the horizon of the place. 

3. The time of the longed and Ihorted day. 

4. The climate and zone. 

5. Heat, cold, and the feafons of the year; 
with rain, fnow, wind, and other meteors. 

6. The rifing, appearance, and continuance 
of dars above the horizon. 

7. The dars that pafs through the zenith of 
a place. 

8. The celerity of the motion with which, 
according to the Copernican hypothefis, every 
place condantly revolves. 

The terredrial properties are thole obferved 
in the face of each country, and are likewife 


ledge of the terredrial globe ; w the fcience 10 in number. 

that teaches and explains the date of the earth, i. The limits and bounds of each country ; 

and parts thereof that draend upon quantity : a.I f figure ; 

or it is rather that part of mixed mathematics, 3. 1 magnitude ; 

which explains the date of the earth, and of 4 . K , ptountuns ; 

its parts depending on quantity, viz. its figure, ^ waters, viz. Iprings, rivers, lakes, 

magnitude, place, and motion,, with the c^r | and bays ; 

ledial appearances, &c. In confequcnce of ^is 6. J L woods and deferts; 

definition, geography ihould be divided l^to 7. The fniitfulncfs and barrennefs of the 

genenU and l|Mecia), or tiniveifal and particular, country, with its various kinds of fruits 

8. The 
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8.1 r minerals and fofllls ; 

9. fThC'! living creatvires there ; 

10. J [^longitude and latitude of the place. 
The third kind of obfervations to be made 
in every country is called human, becaul'e they 
chiefly regard the inhabitants of the place ; and 
tilde are alfo 10 in number. 

1 . Their ftatiire, fliape, colour, and the length 
of their lives ; their origin, meat and drink. 

2. Their arts, and the protits which arife 
from them, t.’ith the merchandize they barter 
one with another. 

3. Their vhtues and via*!., learning, capa- 
cities, anil fcJiuols; 

4. Their ceremonies at bii ihs, man iages, and 
funerals. 

'I’hc language Mliieli the inhabitants ufe. 
f pol ) I ica! government, 
religio*’. and oiiiircli go^ eramert. 
cities ard fiiT-ous places, 
remarkable IiifloricsSc antiquiries 
to. Their famous men, artiiicefs, and in- 
ventions of the natives. 

Thefe arc the three kinds of occurrences to 
be cxplainei! in fpecial geography. 

The principles of OtoQKM'a't, or thole from 
which argiaiKT.ts arc clraw’n for proving of pro- 

E oiitions in tliat fciencc, arc, according to the 
ell authors, of three forts : 

I. Geometrical, arithmetical, and trigono- 
metrical prorjQntion.s. 

a. Allronorniral precepts and theorems, 
j. Experience, being chat upon snjilch tlie 
greatffl: parr of geography, and chiefly the fpe- 
cial, is founded. 

In proving geographical propofitions, we 
are to obferve, that feveral properties, and 
chiefly the celedial, are confirmed by proper 
demonftrations ; being citlier grounded on ex- 
perience and obferyation, or on the tellimony 
C)f our fenfes : nor can they be proved by any 
other means, 'i'herc arc alfo .‘cvcral propo- 
fitions jjroved, or rather expofed to view, by 
the terrcftrial globe, or by geographical maps. 

Other propofitions cannorbe lb well proved, 
yet are received as apparent truths. Thus, 
though we fuppoie all places on the globe, and 
in maps, to be laid down in the fame order as 
they are really on the earth ; ncyerthelefs, in 
thefe matters, we rather follow the deferip- 
tions that are given by geographical writers. 

Geography, is very ancient, leaft the 
fpecial part thereof; for the ancients 'fiaitiK 
went beyond the defcripiion of countries. It 
was a confiant enftom among the Romans, 
after they had conquered or fubdued any pro- 
vince, to have a map or printed reprefen cation 
thereof carried in triumph, and expofed to 


the view of the ^eAators. Hiftorians relate, 
that the Roman lenate, about 100 years before 
Chrift, fent geographers into divers parts to 
make an cxaA furvey and menfuration of the 
whole globe j but they fcarce ever faw the ioth 
part of it. 

Before them, Necho, king of Egypt, or- 
dered the Phaenicians to make a furvey of the 
whole coaft of Afnca, which they accomplilhed 
in 3 years. Darius procured the Ethiopic fea, 
and the mouth of tne Indus,^to be furveyed ; 
and Pliny relates, that Alexander, in his expe- 
dition into Alia, took a geographers to mea- 
lure and deferibe the roads ; and that from 
their itineraries, the writers of the following 
ages took many particulars. Indeed this may 
be obferved, that whereas moft other arts and 
fciciiocs are fulFerers by war, geography, ar- 
tillery, mining, and fortification, alone have 
been improved thereby. Geography, howcvei’, 
mull have been exceedingly defective, as a 
gicji part of the globe was then unknown, par- 
ticularly all America, the northern parts of 
Europe and Afia, with the Terra Aultralis, and 
h'Jagellanica; and they were alio ignorant of the 
earth’s being capable to be failed round, and 
of the torrid zone's being habitable, &c. 

Tlic honour of reducing geography to art 
and fyflem, was referved for Ptolemy, who, by 
aiidiag mathematical advantages to the hillo- 
rical methoil in which it had been treated of 
before, has deferibed the world in a much more 
intelligible manner: he has delineated it under 
more certain rules, and by fixing tlie bounds 
of places from longitude and latitude, hath 
difeovered other mlllakes, and has left us a 
method of difeovering hisown. 

GEOMETRY, originally figiiificd no more 
chan the art of meafuring the earth, or any 
diftaiiccs or dimenfions within it ; but at pre- 
fent it denotes the fcience of magnitude in 
general i comprehending the dodlrine and re- 
lations of whatever is fu&eptible of augmen*. 
cation or diminution, confiuered in that light. 
Hence, to geometry may be referred the con- 
fideration not only of lines, iurfaces and folids ; 
but alfo of time, velocity, number, weight, &c. 

Plato thought the word geometry an im- 
proper name for this fcience, and accordingly 
iubllituted in its place the more extenfive'onc of 
menfuration; and, after him, others gave it 
the name of pantometry, as demonftrating 
not only the quantities of all manner of ma- 

f ’ jdes, but alfo their qualities, ratios; pofi- 
I, transformations, .• relations, &c. and 
lus calls it the knowledge of magnitudes 
figures, and their limitations ; alfo of 
their motions, and affe£lions of every kind. 

Origm 
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Origin and prcgrefs ef Geomitry. This gnrt and magnitude of the whole earth and 
fcicnce had its rife among the Egyptians, who delineate the extent and bearings of kingdoms, 
were in a manner compelled to invent it, to provinces, harbours, &c. It is from this fei- 
remedy the confufion which generally hap- cnce alfo, that arcliitedls derive their juft mca- 
opened in their, lands, from the 'inundations of fure and conftruflion of public editices, as well 
the river Nile, which carried away all their as private houfes. 

boundaries, and effaced all the limits of their It is by the afilftance of geometry that en- 
ppffeflions. Thus, this invention, which at gineers conduft all their works, take the fitua- 
firft confifted only in meafuring the lands, that tion and plans of towns, the diftances of places, 
eyery perfon might have what belonged to him, and the rncaliire of fuch things as are only ac- 
was called geometry, or the art of meafuring ccffible to the fight. It is not only an intro- 
land; and it is probable, that the draughts duftion to fortification, but highly neceflar/ 
and fchemes, which they were annually com- to moft mechanics. On geometry likewife de- 
pelled to make, helped them to difeover many pends the theory of gunnery, mining, mufic, 
excellent properties of thefe figures; which optics, perfpeftive, drawing, mechanics, hy- 
fpcculations continued to be gradually iin- draulics, pneumatics, fire, 
proved, and arc lb to this day. GEORGE, or 'Knight of St. George, has been 

From Egypt geometry pafied into Greece, the denomination of feveral miliury orders, 
where it continued to receive new improve- whereof that of the garter is one of the moft 
ments in the hands of Thales, Pythagoras, Ar- illuftrious. See Garter. 
chimedes, Euclid, &c. The elements of geo- GIN, in military mechanics, is a machine for 
metry, written by this laft in 1 5 books, are a raifing great weights : it is compofed of three 
moft convincing proof to what perfeftion this long legs, two of which are kept at a proper 
fcicnce was carried among the ancients. How- diftance by means of two iron bars fixed on 
ever, it muft be acknowledged, that it fell one of the legs by a ftaple palfing through the 
lliort of modern geometry, the bounds of hole at one end: the other end has a hook 
w'hich, what by the invention of fluxions, and w'hich enters into a ftaple fixed into the other 
the dijpovery of the almoft infinite order of leg, fo as to put off or on at pleafure. At 3 
curves, are greatly enlarged. feet from the bottom is a roller, upon which 

Dn ifion Geometry. This fcicnce is the cable is wound ; and the 3 legs arc joined 
ufually diftinguilhed into elementary, and together with an iron bolt, about which they 
higher or fublime geometry. Tlic firft, or move : to this bolt is alfo fixed an iron half- 
elementary geometry, treats of the proper- ring to hook on a windlafs : when the gin 
ties of right lines, and of the circle, together ftands upright, fo as the legs ftand at a pro- 
with the figures and folids formed by them, per diftance, one end of the cable is faftened 
The doftrine of lines comes firft, then that to a gun, mortar, or other weight ; and the 
of furfaces, and laftly that of folids. The other pafies through the pullics and round 
higher geometry comprehends the doflrine of the roller, which is turned round by iVieans of 
conic fedions, and numerous other curves. hand-fpikes pafilng through the holes in the 
Speculative and praSlical Geometry. The ends of the roller : whilft a man holds the cable 
former treats of the properties of lines and fi- tight, the gun is raifed to the height that tlie 
gurcs, asEucIid’s Elements, Apollonius’sConic carriage may be put under it. 

Seftions, &c. and the latter flicws how to ap- GI..AC 1 S. See Fortification. 

ply thefe fpcculations to the ufc of menfura- GLOBE. See Geography. 

lion, riavigatijn, furveying, taking heights GORGE. See Fortification. 

and diftances, gauging, fortification, gun- GORGET, a kind of breaft-plate, like- a 

nciy-, &c. half-moon, with the arms of the prince theVe- 

Ufrfulnefs of Geometry. The ufefulnefs of on; worn by the officers of foot. They are 
this fcicnce extends to almoft every art and to be either gilt or filver, according to the 
fciencc. It is by the help of it that aftrono- colour of the buttons on the uniforms, 
mers tiu-n their obfervations to advantage ; re- GORGONS, in military antiquity, a warlike 
gulate the duration of times, feafons, years, ijllPriiiii of Lybia, in Africa, who had 

cycles, andepochas; and meafure the diftancQf**^^^uent quarrels with another nation of the 
motion, and magnitudes, of the heavenly bod»s* fame fex, called Amazons. 

It is by it that geographers detetmine thri^ GOVERNOR of. a fort^catien, is, or ffiould 
. . ' ' p • ' < • ' ‘ be, 
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be, a perlbn of great military knowledge j 
and is, however, a very confiderable oHicer, re- 
prefcntiiig the king’s perfon, whole authority 
extends not only over the inhabitants and gar- 
rifon, but over all troops that may be there in 
winter quarters, cantonments, or quarters ot 
refrelhment. ^ 

Duly of a Governor in time of peacct is to 
order the guards, the rounds, and the patroles ; 
to give the parole and counterfign every night 
after the gates arc Ihut ; to vilit the ports, to 
fee that both officers and Ibldicrs do their duty, 
and to fee that every thing goes on regulaily, 
and in good order. 

Duty of a Governor in time of ‘ivtir. He Ihould 
confider the place in fuch a manner, as if the 
enemy were going to bcfiege him, not omitting 
the leaft thing that may contribute to a long 
and obrtinate defence : he Ihould therefore 
take particular care to keep the fortification 
in good repair i clearing the country round of 
all hedges, ditches, trees, hollow roads, ca- 
verns, and riling grounds, within the reach of 
cannon-fliot not futlering any houfes to be 
built within that dillance, nor in general any 
thing to be done that may favour the ap- 
proach of an enemy. 

He Ihould confider well with himfelf eve- 
ry minute circumrtance that may be of ad- 
vantage to him during the liege : he Ihould 
thoroughly examine the fcveral works, and 
canvafs all the different rtratagems that may 
be ufed, cither to defend them, or to give 
way upon occalion, when overpowered, with 
an intent to return and diflodge the enemy, 
after they have got polTeffion of them j in 
Ihort, how to defend the place entrufted to his 
care, inch by inch, with the belt advantage. 
He Ihould confider how, and in what manner, 
the works defend each other j whether their 
communications arc fafe, or if they may be in- 
terrupted by the bcliegeiTi ; how to incom- 
mode the enemy when they arc at a di 
ftance, or to dillodge them when near } if the 
ground be proper for mines, and where they 
Ihould be made ; if any part of the country 
may not be laid under water, by means of dikes 
or fluiccs : if there are any already made, to 
keep them in conftant repair, or to make them 
if they are wanted j taking care to conrtruft 
them fo that the enemy may not have it in their 
power to dertroy them, either withndieur «ao- 
non or mortars. 

If the governor is not fulficicntly (Itilled in 
the attack and defence, he ihiould frequently 
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converfe wth the officers of en^neers and artil- 
lery who underftand it, examine the works toge- 
ther, to fee what may be done to render the de- 
fence of the place as long as the circumftances 
and nature of the woiks will admit of : and to 
make it familiar to bimfclf, he fliould fet down 
a projc6b of defence on paper, and have it can- 
valTed by the mort fkilful officers of artillery, 
and engineers, about him. This mull be done 
in private, that fpies or deferters may not dif- 
cover the weak parts to the enemies. In Ihort, 
nothing Ihould be negledled on the part of tiie 
governor. 

He Ihould fee that the place be well fupplied 
with plenty of ammunition, and wholefome 
provifions; that the holpitals are in good order, 
and provided with able phylicians and furgeons, 
as likewifewith every thing wholefome and nc- 
ccflaiy, that the lick and wounded may be well 
taken care of. 

The powder-magazines, above all things, re- 
quire his mort fpecul care : though they arc 
built bomb-proi>f, yet, when a great number of 
Ihclls fall upon them, they feldom refill their 
flrock } for which realbn they Ihould be covered, 
with 8 or lO feet thick of earth, and a layer 
of fafcincs, dung and llrong planks laid over 
them. 

GRANADIER,) a foot Ibldier, armed with 

GREKADIL'R, j a firelock, bayonet, and 
hanger : they cany, befides their arms, a car- 
tridge-box that will hold 24 rounds, and a 
jiouch tilled with hand-grtnades. They are 
clothed differently from the rert of the batta- 
lion they belong to, by wearing a high cap, 
fronted with a j)late of brafs, on wi.ich the 
king’s arms is gencraliy reprefented, &c. and 
a piece of cloth upon their Ihoulders, called a 
wing : even in fomc armies they have more pay 
than a common foidicr. They are always the 
tallert and brifkeft men, confequently the firrt 
upon all attacks. Every battalion of foot has 
generally a company of grenadiers belonging 
to it, which takes always the right of the 
battalion. Grenadiers were firft inffituted in 
France in 1667, by having 4 or 5 to each 
company: but in the year 1670, they were 
formed into companies, and in 1685, ffrll 
known in England. 

Horfe-Gn Bs ADI called by the French 
grenadiers volansj or flying-grenadiers, arc fuch 
as are mounted on horfeback, but fight both 

H 'lot and horfeback. They were ffrll efta- 
cd in, France by Lewis XIV. in 1676, and 
ed into Iquadrons. We have in England 

two 
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two troops of horfe-grenadier guards, the firft 
railed in the year 1693, and the command given 
to lieutenant-general Cholmondelcy ; the llcond 
in 170Z, and the command given to lord 
I'orbes. 

GRANADES,! in the art of tvar^ are hollow 

GRENADES,/ balls or fhclls,of iron or other 
metal, about aj inches diameter, which, being 
filial with fine powder, are fct on fire, by means 
of a fmall fuze, driven into the fuze-hole, made 
of well-feafoned beech wood, and throv/n by 
the grenadiers into fuch places where men Hand 
thick, and particularly into the trenches and 
other lodgements made by the enemy. As foon 
as the compofition within the fuze gets to the 
powder in the grenade, it burflis into many 
pieces, greatly to the damage of all who hap- 
pen to be in its way. Grenades were firft in- 
vented about the time lliells were invented 
(which fee) and firft ufed in 1504. Grenades 
have unaccountably funk into difufe ; but I am 
})erfuaded there is nothing more proper than to 
Jiave gicnades to throw into the midft of the 
enemy, who h.i%e jumped into the ditch. Du- 
ring the fiege of Caftcl, under the Count de la 
l ii'pe, in the campaign of 1762, a young en- 
gineer undert<jok to carry one of the outworks, 
with a much fmnller detachment than one which 
had been n pulled, and fucceeded with eafe, from 
the life of grenades j which is a proof that they 
fliould not be neglcded, either in the attack 
or defence of ports. 

GRAPE-^ff/. See Shot. 

CiRAPPL.ING-/rww, in the art cf war^ are 
tompofed of 4, 5, or 6 branches, bent round 
and pointed, with a ring at the root, to w'hich 
is faftened a rope to hold by, w hen the grapple 
is thrown at any thing, in order to bring it near, 
fo as to lay hold of it. 

GROUND. See Break. 

GROuNU-w^r^, in miUtaiy architecture. See 
Foundation. 

GUARD, in the military art, is a duty per- 
formed by a body of men, to fccure an army 
or place from being furprifed by an enemy. In 
garrifon the guards are relieved every day; 
hence it comes that every foldier mounts guard 
once every 3 or 4 days in time of peace, and 
much oftener in time of war. See Honours. 

Advanced Guard, is a party of either horfe 
or foot, that marches before a more confidera- 
hlc body, to give notice of any approaching 
<langer. Theic guards are either made ftronpr^- 
or weaker, according to the fituation or daii^r 
yo6 may apprehend from the enemy, otf the 
country you arc to march through. 

I'aH Guard. See Advanced Guard. 
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■jfrtillery GvARiy, is a detachment fiom the 
army to fecure the artillery when in the field. 
I'heir corps de garde is in the front of the 
artillery park, and their centrics difperftd round 
the fame. This is generally a 48-hours giurd j 
and upon a march, this guard marches in 'tlie 
front and rear of the artillery, and mult lx fine 
to leave nothing Ix-hind : if* a gun or waggon 
breaks down, tlic olficcr that commandi the 
guard is to leave a furfeient number cf men to 
aflilt the gunners and matrofic^ in getting it up 
again. 

Artillery ywirr/rr- Guard, is frequently a non- 
commilTioned officer’s guard from the royal re- 
giment of artillery, v/hofe corps de garde is al- 
ways in the front of their incampment. 

ylrtillery rear-Gv aro, confifts in a coiporal 
and 6 men, ported in the rear of the park. 

Corps de Garde, arc Ibldiers entrulled with 
the guard of a port, under tl-.e command of one 
or more officers. This word alfo fignifies the 
place where the guard mounts. 

Ccunter Guard. See Fortification. 

Grand Guard, three or four fquadrons of 
horfe, commanded by a field-officer, ported at 
about a mile, or a mile and a half from the 
camp, on the right and left wings, towards the 
enemy, for the better fecurity of the camp. 

Forage Guard, a detachment fent out to fe- 
cure the foragers, who are ported at all places, 
where cither the enemy’s party may come to 
difturb the foragers, or where they may be 
fpread too near the enemy, fo as to be in dan- 
ger of being taken. This guard confifts both 
of horfe and foot, and mull remain on their 
ports ’till the foragers are all come off the 
ground. 

Main Guard, is that from whence all other 
guards are detached. Thole who arc for mount- 
ing guard affembic at their rclpcdive captain’s 
quarters, and march from thence to the parade 
in good order j where, after the whole guard is 
drawn up, the fmall guards arc detached to 
their rcfpt (rtive ports : then the fubalterns throw 
lots for their guards, who are all under the com- 
mand of the captain of the main guard. This 
guard mounts in garrifon at different hours, ac- 
cording as the governor pleafcs. 

Piequet Guard, a good number of horfe and 
foot, always in readinefs in cafe of an alarm : 
the horfes are generally faddlcd 4II the time, 
a{)4v|bi#«Mc booted. 

The foot draw up at the heail of the batta- 
lion, frequently at the beating of the tat- too ; 
but afterwards return to their tents, where they 
hold themfclves in readinefs to march, upo'i 
J> a any 
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any (udden: alarm. This guard U to make re» 
fiftance, in cafe of an attack) until the army 
can get ready. 

Baggage Guard, is always an officer’s guard, 
who has the care of the baggage on a march. 
The waggons (hould be numbered by com- 
panies, and follow one another regularly ; vigi- 
lance and attention in the paflage of hollow- 
ways, woods, and thickets, mult be ftri£tly ob- 
lerved by this guard. 

Ordinary Guards, I'uch as arc fixed during 
the campaign, and relieved daily. 

Exit aordiKory Guar ns, or detachments, which 
are only commanded on particular occafions j 
either for the further fecurity of the camp, to 
cover the foragers, or for convoys, efcorts, or 
expeditions. 

^larter Guard, is a fmall guard command- 
ed by a fubaliern officer, ported in the front of 
each battalion, at 222 feet before the front of 
the regiment. 

Rear Guard, that part of the army which 
brings up the rear on a march, generally com- 
pofed of all the old grand-guards of the camp. 

The rear guard of a party is frequently 8 or 10 
horfe, about 500 paces behind the party. Hence 
the advance guard going out upon a party, form 
the rear guard in their retreat. 

Rear Guard, is alfo a corporal’s guard 
placed in' the rear of a regiment, to keep good 
order in that part of the camp. 

Standard Guard, a fmall guard- under a 
corporal, dtit of each regiment of horfe, who 
mount on foot in the front of each regiment, 
at the diftance of 20 feet from thc ftrects, op- 
pofite the main ftreet. 

Guards, alfo imply the troops kept to guard 
the king’s perlbn, and couflrt of both horfe and 
foot. 

//(wy? Guards, in England, are gentlemen 
chofen for their bravery and fidelity, to be en- 
trurted with the guard of the King’s perfon ; 
and are divided into 4 troops, called the irt, 
2d, 3d, and 4th troop of horfe-guards. The 
lirrt troop was raifed in the year 1660, and the 
command given to lord Gerrard ; the fccond 
in 1659, and the command given to Sir Philip 
Howard ; the third in 1665, and the com- 
mand given to Earl Eeveribam } the fourth in 
1660, and the command given to Earl Newt- 
burgh. Each troop has a colonel, z lieutenant- 
colonels, I cornet and major, i 
major, 4 exempts and captains, 4 brigadiehl' 
and lieutenants, 1 adjutant, 4 lub-brigadicrs 
and comets, and 60 private men. 

Herfe-gratadier GoAKOSi are divided into 2 
troops, called the xft and zd troops of horie- 


grenadier guards. The firft troop was raifed inr 
the year 1693, and the command given tO' 
lieutenant-general Cholmondeley ; the lecond 
in 170-2, and the command given to lord- 
Forbes. Each troo{) has a colonel, lieutenant- 
colonel, I guidon or major,. 3 exempts and cap- 
tains, 3. lieutenants, 1 adjutant, 3 cornets, and 
60 private men. 

Temen of the Guard, firll raifed by Hen- 
ry VII. in the year 1485 : they are a kind of pom- 
pous foot-guarils to the king’s perlbn, and are 
generally called by a nick-name, the hef-eaters. 
They were anciently 250 men of the firft rank 
under gentry, and of larger ftature than ordi- 
nary, each being required to be 6 feet high. 
At prefent there are but loo-in conftant duty,, 
and 70 more not on duty ; and when any one 
of the 100 dies, his place is fupplied out of the 
70. They go drerted after the manner of king 
Henry VlII’s time. Their firit commander or 
captain was the earl of Oxford, and their pay 
is 2 rtiillings and 6 pence per day.- 

Fast Guards, are regiments of foot ap- 
pointed for the guard of his majrrty, and his 
palace. There are 3 regiments of them, called 
the ift, 2d, and- 3d regiment of foot* guards. 
They were raifed in the year 1 660,.- and the 
command of the firft given to colonel Riiflre], that 
of the fecond to general Monk, and the third 
to the earl of Linlithgow. The firit regiment 
is at prefent commanded by i- colonel, 1 lieu- 
tenant-colonel, 3 majors, 23 captains,, i cap- 
tain-lieuienant,.3i lieutenants, and 24enrignsi 
and contains 3 battalions. The fecond regi- 
ment has 1 colonel, i lieutenant-colonel, 2 
majors, 14 captains, i captain-lieutenant, 18 
lieutenants, 16. enfigns ; and contains only 2 
battalions. The third regiment is the ftime as 
the fecond. I'he firft regiment of French 
guards was raifed in the reign of Charles IX, 
in the year 

Trench Guard, only mounts in the time of 
a liege, and confifts Ibmetimes of 3, 4 or 6 
battalions, according to the importance of the 
fiege. This guard muft oppofe the befieged 
when they Tally out, proteft the wotkmen, 
&c. 

Pf-evoft Guard, is always an officer’s guard 
that attends the provoft in his rounds, either to 
prevent delertion, maroding, rioting, &c. 

Provost. 

Gvxtcn-Mugaxine. See Store-Kbepzr. 

t he upon Guard,— fV mount guardy — To 
' the guard, — The officer or ferjeant of 
ard, are phrafes lefpeAing the guard, and 
very one knows. 

Guard, in fendngy imptiet a pofture proper 

to 
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to defend the body from the iword of the an- weight ‘of its ball, and the quantity of its 
tagonift. ^ charge being given } to determine the velocity 

GUERITTE, in ancient military hifteryy is a which the (hot will acquire from the exploPion, 
centry>box,or centinel's box. See Cbntry-Box. fuppofing the clafttcity or force of the powder 
GUIDES, in mlitary affairs^ are generally at the hrfr inllanc of its firing to be given, 
the country people in the neighbourhood where In the folution of this important problem, he 
the army incamp : they are to give you intel> alTumes the two following principles : i. That 
ligence concerning the country, the roads by the aAion of the powder on the fhot ccai'cs 
which you are to march, and the route the ene- as foon as it is got out of the piece. 2. 
my may take to come to you. Guides Ihould That all the powder of the charge is fired, 
be faithful, becaufe, in giving you falfe in- and converting into an clafric fluid, before the 
telligence, or guiding you wrong, they may fhot is fcnfibly moved from its place, 
greatly endanger the army. Several guides are Thefe afTumptions, and the conclufions above 
requifite, as every corps that marches by night mentioned, make the adlion of fired gun- 
Ihould have one at leaft. There is fometimes powder to be entirely fimilar to that of air con- 
a captain, or chief of the guides, who (hould denfed a thoufand times i and from thence it 
be a man of parts, aftive, and attentive to the will not be difficult to determine tlie velocity 
diligence and fidelity of his people. He fliould of the fhot arifing from the explofion : for the 

always have a fufEcient number with him, and force of the Ered powder diminifhing in pro- 

who are well acquainted with the country. portion to its expanfion. and ceafing when it 

GUIDEFORE. See Waggon. is got out of the piece; the total aftion of the 

GUIDEHIND. See Waggon. powder may be reprefented by the area of a 

GUIDON, in ancient military hijlory, the curve, the bafe of which icprefcnts the fpace 
name of a fort of ftandard carried by the king’s through which the ball is accelerated, while 
life-guards ; fo called from its being broad at the ordinates reprefent the force of the pow- 
one extreme, and almoft pointed at the other, der at every point of that fpace ; and thefe or- 
.ind flir, or divided into two. dinates being in reciprocal proportion to their 

GurooN, alfb implies the officer who carries diftance from the breech of the gun, becaufe 
the guidon or ftandard. when the (paces occupied by the fired powder 

GUN, a fire-arm, or weapon of offence, areas 1,2, 3, 4, &c. the ordina:o.i reprefent- 
vhich forcibly difeharges a bullet through a ing it will be as i,|, -j, J, &c. it appears that 
cylindrical barrel, by means of gun-powder, the curve will be a common parabola, and that 
See Musket. the area intercepted between it, its afymp ote, 

EveKing-Gxstti is generally a 12-pounder, and the two ordinates reprefenring the foice of 
which fires every night about fun-fet, and the powder at the firft explofion, and at the 
every morning at fun-rife, to give no.ice to muzzle of the piece, will reprefent the total 
the drums and trumpets of the army, to beat adtion of the powder on the (hot: but if the 
and found the retreat and the reveille. fliot were urged through the fame fpace by an 

Creat Gum. See Cannon. uniform force equal to its gravit), the total 

GUNNER, in the artilleryt is the fccond action of this force would be reprefented by a 
rank of private men in the royal regiment of rcdiangle, the bale of which w'oulil be the bale of 
artillery. the curve or intercepted portion of the afymp- 

Mtifier one who teaches die men on tote above mentioned, and the height of which' 

Ihip-board to load and fire the guns: he is alfo would reprefent the uniform force of gravity, 
a patent officer of the onlnance in garrifons. Hence the fquare of the velocity of the fliot 
GUNNERY, the art of determining the rcfulting from gravity is given, being the velo- 
motions of bodies fhot from cannon, mortara, city it would acquire from a height equal to the 
how'itzers, &c. See the article Projectile. fpace through which the powder accelerates it; 

The late ingenious Mr. Robins, having con- and the proportion between the hyperbola anti 
eluded from experiments, that the force of fired the redtangle is given from the .anaiogy between- 
gun-powder, at the inftant of its explofion, is the hyperbolic paces and logarithms ; therefore 
the fume with that of an elaftic fluid of a dbe the ball arifing from, the adlion 

thoufand times the denfity of common air, nihed gun-powder will be given, 

that the elafticity of this fluid, like that of tmf Mr. Robins- has alfo given us an ingenious 
air, is proportional to its denfity, propofes ^ way of determining, by experiments, the ve- 
fbllowihg problem. locity which any fhot moves with at any cli- 

The dime'hfions of any piece of artillery, the ftance of the piece it is cha.'-ged from. 

Thi'- 
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This may be du/if'rl by mfrans ot’ a pen- pendulum,' after the ftroke, is fountled on this 
dulum m ule of iron, having/ a bro d part at piiticipleof ntcchanics } that if a body in mo- 
.bottom, covered widi a thick piece of wood, tion ftrikes another at reft, and they are not fe- 
»which is faftened to t!ie iroivby Icrcws; then parated after the ftroke, but move on with one 
having a marliinc like a common artillery- gin, common motion, then that common motion is 
on two of which poles, K^wards their tops, are equal to the motion with which the firft body 
fcrewt'tl fockets, on uhich the pendulum is moved before the ftroke : whence, ifthatcom- 
iiung by mcatis of a crofs piece, which becomes mon motion and the mafles of the two bodies 
it.s axis of liifpcnlion, aiul on which it flioiild are known, the motion of the firft botly before 
vibrate with great freedom. Something lower the ftroke is thence determined. On this prin- 
than the bottom of the pendulum there fliould ciple it follows, that the velocity of a Ihot may 
be a brace, joining to whicli the pendulum is be diminiflied in any given ratio, by its being 
fufpended ; and to tliis brace there is faftened a made to impinge on a body of weight properly 
ctMitrivam e made with two edges of ileel, fome- proportioned to it. 

thing in the manner of a dr.a\ving-pen ; the It isto beobferved, th.it the length to which 
ftrength with which thefe edges prefs on each the ribbon is drawn, is always near the chord of 
other. I cing diminiflied or incrcafed at pleafurc, tlic arc deferibed by the afeent ; it being fo 
by means of a I'crew. 'I'o the bottom of the placed, as to differ infenfibly from tlu.'fe chords 
pendulum fliould be faftened a narrow ribbon, which muft frequently occur; and tlicfc chords 
which, palling between the fteel edges, may are known to be in the proportion of the velo- 
h.ing ioofcly down by means of an' opening cities of the pendulum acquired from the ftroke. 
rut in the lower piece of fteel. Hence it follows, that the proportion between 

The inllniment bejng thus flttcd, if the thelengrhsof theribbon,dr.a\vnoutatcl}fre- 
weight of ill'.- pendulum, the refpeftive dilbinces rent times, will be the fame with that of the 
of its cemre of gravity, and of its centre of velocities of the impinging (hots, 
ofcillacion from the axis of fufpenfion, be Now from die computations delivered by Mr. 
Icnown, it may from thence be found, what Robins, it .appears, that the velocity of the 
motion will be communicated to this pendu- bullet was 1641 feet in one fecond of time, when 
liim by the percufllon of a Iioily of a known the chord of the arc deferibed by the afeent of 
weight, moving with a known degree of velo- tlie jx'ndulum, in confequence of the blow, 
city, and ftriking it in a given point; that is, vas 17J inches, the proportion of the velocity 
if the pendulum be fuppofed to reft before the vvith which the bullets impinge, to the known 
percuftion, it will be known wh.at vibration it velocity of 1641 feet in one fccond, will be 
fliould make in conlequence of Inch a blow; determined. 

and if the pendulum, being at reft, is ftnick by Mr. Robins is, I think (till of late) the only 
a body of a known weight, and the vibration author who has attempted to afeertain the ve- 
which the pendulum makes after tlie ftroke is locity of a military projcftilc, by expertment ; 
known, the velocity of the ftriking body may vet his conclufions feem to be unfatisfaftory. 
I'rom thence be determined. ' Perhaps he was too much attached to the forni- 

Now, the extent of the vibration, made by ing of a fyftem, and warped his experiments a 
the pemlulum, m.ay be incrcafed by the ribbon: little in favour of it. The refifting power he 
for if the prcfliirc of the fteel edges on the rib- alTigns to the air is piobably too great ; and his 
bon be regulated by the ferew, fo as to be free notion of the tripling of this power when the 
and eal'y, though with ftnne minute rcfiftancc velocity of the projeAile exceeds that of found, 
to hinder it from nipping of itfclf; then fetting feems to be rather an ingenious conceit than a 
the pendulum at reft, let the part of the ribbon well-grounded fadt. However, experiment 
between the pendulum and the fled edges be alone mult decide thefe points, 
drawn ftrait, Uit not fl rained, and fixing a pin 

in the part of the ribbon contiguous to the Experiments to determine the j^ojeliile curve^ and 
edges, the pendulum, (winging back by means velocity of the curve. Plate XII. (ig. i. 
of the impulfe of the ball, will draw out the t , . , • , 

ribbon to the juft extent of its vibr«ion,..iyhich ‘ * prepared, with great accu- 

will be determined by the interval on the ^ mortar, a lolid (hot, and a fufficient 

between the edges and the fpaceof the pin. powder, m order to preferve an 

The computation by which the velocity of nearly as poflible. 

fhe (hot is determined from the vibration of the ® convenient fituation, and let 

K 
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RABCr be a horizontal plane) and rabctht 
fide of a hill, either regular or irregular; and 
firom the ftations B, C, let a (hot or Ihell 
be proje£led, with the fame charge and eleva- 
tion, ftriking the fide of the afcent or hill in the 
points r, a, c, rclpeftively. At the ftations 
A, B, C, let the angles r A a, rBb, rCV, be 
ubferved with an infirument ; and alfo at a, b, r, 
obferve the angles r a Bj rbB, rcC, which 
with the diftances Ar, Br, Cr, will determine 
the amplitudes A n, B a, C a : parallel to which 
amplitudes draw through R, the lines Rd, Re^ 
R ff each equal to its parallel amplitude, which 
will determine the points d, e,/, in the curve. 
And in like manner may many other points be 
determined. 

Plate XII. fig. 2. The angle of incidence 
Rp tt at which the (hell ftrikes the ground, may 
be detcniiined by ereding a fmall ftage, ah cd^ 
through which the Ihell may pafs at R, and 
fti ike the ground at p ; for then the diredion Pp 
nill ftiew the angle of incidence R />, P t. In 
linall elevations, a curtain might be placed near 
the extremities of the range a', r, which would 
determine P A, and A, R ; and p/r, and ar, and 
coiifcqtiently the angle of incidence a rp. The 
ahlcil's PA w ould ftiew how far the ball deviated 
from the curve of the parabola deferibed on the 
adual range R r. See PI. XII. fig. 3. 

PI. XII. fig. 4. By a fingular method on 
a tlefcent, the continuation of the curve below 
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the horizon may be determined. The vertex V 
of the curve is always nearer to r, the extre- 
mity of the range, than to the beginning of 
it, ii ; that is,. R B i.s greater than B r. The ver- 
tex y mu ft be determined by two obfervers 
with theodolites (or rather with fuch an inftru- 
ment as Mr. Robins meafured the height of the 
afcent of rocke's with) which will determine 
y By RB, and B r. 

The curve from the vertex y to the horizon 
will probably coincide very nearly with a para- 
bola, as the horizontal velocity at the vertex is 
never very great. 

Experiments tried hy the Military Society at 
Woohvich in 1765, for the purpofe of oltaining 
the initial veiccities of Jhot. 

Thefe experiments were executed by a pen- 
dulum in imitation of Mr.- Robins’s, but greatly 
improved. The firft was on the 13th day of 
May, 1775, it being a clcMrday; the weight 
of the pendulum = 3281b. length from the 
axis to the ribbons 102* inches; from the 
axis to the centre of ofcillation =: 88 inches ;. 
from the axis to the centre of gravity 22 72 
inches. Diftance of the pendulum from the 
muzzle of the gun = 29 feer. The pow- 
der was common government’s powder, put into 
flannel cartridges, gently rammed home, and 
without wad. 


Table of Experiments, \‘^th May, 1775. 
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'The penetrations were neglcfted, as very un- and 'all the reft, muft have been owing to Ibme 
cerram, on. account of fcveral fhot ftriking fo ^|j|j;[pcfCfived accident; The mean velocity 
near the fame place. The quantity of it feemed among the reft is 618 feet in a Iccond, with 
to be about 3 inches in Iblid wood. The grcaj® a oz. of powder : the mean weight of the balls 

difference between' the velocity of the firft Ihot) is 17 J inches nearly; which velocity is about 

* I -6th 
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i-6th part lefs than when the fliot is i-8th part (hotjs larger, foas.to leave no windage. More- 
heavier j owing, no doubt, to the wintlagc over, thefe two velocities are nearly as i. to 
attending the fmaller fliot. The mean between 1.414, the fquare roots of the quantities of 
the two laft with 4 oz. of powder is 895 feet, powder, 
which alfo is proportionably lefs than when the 

Experiment 11 . 'Juniy 1775 . A clear day, hut windy % when every thing was the fame 

/IS the former day. 
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Struck be- 
low the axis 

4-* 

to 

‘C 

0 7! 

h S 

Penetration 

Chord of the 
arc 

Velocity per 
fecond 


OZ. 

OZ. 

inches 

inches 

inches 

inches 

inches 

inches 

feet 

1 

2 

i9l 

2.08 

2.85 

SS4 

ijR 



802 


2 

i9i 

2.0S 

2.85 

89 

0 

65 

3°! 

1004 


2 

i9i 

2.08 

2.85 

93' 

0 

54 

30 

940 


2 


2.08 

d-35 

9-1 

0 

Si 

57 

755 

5 

2 

*9l 

2.08 

J-3S 

93 

I R 


57 

7'3 

6 

2 


2.08 

3-3 ' 

92 1 

JR 1 

5 i 

53 

73 * 


■ The firft 3 rounds, the (hot had no w-indage, 
iconfequently the velocities nfuich greater than 
thofe .of the firft day’s experiments. The 3 
laft rounds were made with long ftiot, -whofe 
form may be termed hemifphericahcylindrical, 
as they were terminated by hemifpherical ends ; 
fO that their feftion through the axis was of 

this form ^ and the length near double of 
its breadth. 

The 4th (hot, or the firft of the long kind, 
ilruck the face of the pendulum fide ways, mak- 


ing a hole of the lhape of the above fection, 
diftcring in this however, that its length or axis 


was not horizontal, but vertical thus 



The 


5th Ihot ftruck obliquely, neither exaftly with 
its end or fide foremoft. Hence all long Ihot 
have an irregular rolling motion. 

The penetrations were always meafured to 
the hinder or outw'ord end of the ihot, as it 
lay in the wood. 


Experiment III. nth June, 1775 ; clear day and calm. 


1 

Rounds 1 

Weight of 
powder 

Weight of 
ihot 

Height of 
the charge 

5 5: 


Chord of the 
arc 

Diameter of 
the fliot 

ki 

0 

01 

b 

.2 0 


OZ. 

OZ. 

inches 

inches 

inches 

inches 

inches 

feet 


2 


2.85 

94 

0.5 R 

23 

2.080 

700 


2 

i8i 

2.85 

94 

0. 

24i 

2.036 

796 


n 

Aim 

i8i 

2-85 

93i 

1.6R 

22 

2.045 

708 


4 

>9 

4 

925 

0 

27i 

2.062 

866 

5 

4 

i 85 

4 

93 1 

I L 

35 

2.036 

1141 

6 

4 

i8f 

4 

93i 

0 

33 

2.045 

1062 


The whole weight of the pendulum =: ^24 lb. The mean weight of the firft 3 ihot is 

Length to the centre of gravity = 71.4 inchcn^ ponces, of the latter 3 fliot 18 j. Alfo the 
Length to the centre of ofcillation = 88 incheai^^ mean velocities, with 2 oz. and 4 oz. of powder. 
Length from the axis to the ribbon = loaf , 'pte 735 and 1023 * which numbers are to each 
Uiftanceof the gun 99 feet. Common-pradice 4|ther as 1 to 1.4, that is, nearly as the fquare 
powder. jcootsof the quantities of powder. 


Experiment 
































Experiment IV, iotb Julyy 17 75. ' A ehar Jme <%. 


Rounds 


'o 

4-1 

"bO 

, • c s 

% 

1 s 

Q*S 

Height of 
tire charge 

Struck be- 
low the axis 


Chord of the 
arc 

■ 

VsM. 

0 

9 J 

3 

73 

> 

Velocity per 
fecond 


oz. 

oz. 

inches 

inches 

inches 

inches 

inches 

lb. 

inches 

feet 

I 

2 

281 

2.021 

2.85 

90 

I R 

i4j 

S5i 

78.0000 

6|2 

. 2 

’4 

28i 

2.021 

4-4 

87 

iL 

20| 

S53i 

78.0316 

- 883 

3 

8 

281 

2.032 

7-1 

87 

i L 

271 

5S5i 

78.0632 

1168 

4 

2 

281 

2.026 

2.85 

90 

0 

*5 

557 J 

78.0948 

624 

•5 

4 

28j[ 

2.026 

4-4 

88 

I L. 

20| 

5.59 

78.1 .64 

874 

6 

8 

28i 

2.032 

7-^ 

92 

4l L 

z81 

560^ 

78.1580 

1158 

7. 

a 

28i- 

2.021 

2.85 

89} 

1 L 

14-3 

562-1 

78.1896 

608 

8 

4 

28^ 

2.026 

4.4 

9 ^ 

lil. 

21 

5641 

78.2212 

874 

9 

8 


2.026 

7-1 

87 

I L 

26.8 

566 

78.2528 

”73 


Weight of the pendulum = 552 lb. = p. ' 
Length to the centre of gravity =: 78 inches 
—g. Length to the centre of oicillation =88 
ipches = n. Length from the axis to the rib- ' 
bon = roi inches. Gun and powder the fame ; 
but the fliOt were of lead. 

The velocities calculated in this courfe were 
correfted by the proper allowance for the in- 
creafe of the weight of the pendulum, by fo 
many heavy balls lodging in it, and which gave 
occafion for the lotli column, containing the fe- 
veral values of jO, or the weight of the pendu- 
lum; the neceflkrjr allowance was alfo made 
for the alterations in the value of 9, or place 
of the centre of ofcillation, and in the centre 
of gravity, or value of r, as fpecified in the 
11th column. 

In the experiments of this day, the con- 


clulions are very uniform and accurate; the 
mean velocity with z ounces of powder is 615 
feet, with 4 ounces 877 feet, and with 3 ounces 
1166 feet; which are to one another as the 
numbers i, 1.426, and 1.9, that is, again, nearly 
as the fquare roots of the quantity of powder. 
Tlte mean weight of the balls is zS^ ounces 
nearly. 

Experiment V. iiji Sept. 177 ^, between the hours 
of 2 and 6 ; it being a fine clear afternoon^ 
rather windy^ and the morning rait^. 

Weight of the pendulum = 553 lb. = p. 
Length to the centre of gravity = 78.125 inches 
zig. Length from the axis to the ribbon r: lol 
iflehes ; to the centre of ofcillation = 84.775 
inches = n. The number of vibrations were 
68 in 100 feconds. Diftance of the gun = 30 
feet. Powder as before. 


Rounds ; 

t-i 

1 

0 

. 

Shotinoz. 
and dr. 

Weightof 
ihot in lb. 

Diameter 
of (hot 

Height or 
charge j 

Struck 
below axis 

To the 
right or 
left 

Cord of 
the arc 

Values 
of p. 

J 

Velocity 
per fecond 


oz. 

OZ. 

dr. 

lb. 

inches 

inch. 

inches 

inches 

inches 

lb. 

inches 

feet 

1 

2 

*9 

0 

1.1875 

2.06 ^ 

3 

88.25 

0.3 L 

”•35 

553-00 

78.125 

700 

2 

4 

19 

0 

1.1875 

2.062 

4-3 

88.25 

0.3 L 

17-3 

5 £4.24 

; 8.147 

1070 

3 

8 

*9 

0 

1.1875 

2i062 

6.3 

91.0 

0 

23.6 

555-54 

78.169 

1419 

4 

2 

>9 

3l 

I.20I2 

2.070 

3 

90.65 

1.5 R 

”•35 

556.80 

78.196 

• 679 

5 

4 

»9 

m 

1.2208 

2.081 

4-3 

90.65 

1.5 R 

17-3 

558.10 

78.223 

ion 

6 

8 

19 


1.1904 

.2.064 

6.7 

90.65 

1.5 R 

22.3 

559-41 

78.240 

1353 

7 

2 

18 

*5 

1.1838 

2. 060 

3 

91 

0.8 R 

”•35 

560.60 

78.266 

692 

8 

4 

18 

14 

•1.1797 

2.058 

4-3 

90 

0. 

‘5*3 

561.99 

78.293 

948 

9 

8 

iS* 

9J. 

1.1631 

2.049 

6.7 

90 

0 

22.9 

5^3- »7 

78-3*7 

1443 

10 

2 

18 

9, 

1.i6i2 

a.047 

3 

88.25 

0.5 L 

10.9 

564-39 

78*341 

704 

. 11 

4 

18 

4-j 

I.I419 

2-037 

■i'4*3' 

88.25 


1418 ' 

:5«5-57 

78.361 

974 

12 

8 

16 

3i 

1.1396 

•’2.036 

6.7 

88.af 

Co’Rj 

20.6 

.566.86 

78.381 

1358 

*3 

2 

18 

3 1 

1.1367 

2.034 

3 

92 

‘.1.25.RI 

”•35 

•568.00 

78.401 

723 

>4, 

4 ! 

18 

3 

1.1367 

2.034 

•4«3 

Sfz ' 

•1.0 L 

.15.0 

569.14 

78.428! 

958 

15. 

8 1 

18 

li 

1.1367 

2JO3I 1 

6.7] 

94.3 

0.5 L 

22.5 

570.29 

78.455' 

1412 


Q . Correflions 










GUN GUN 

Corrosions of the variable quantities were therefore, if a hard and cheap metal could be 
made here very accurately, as in the laft courlc. obtained, as heavy as lead, it would be a great 
The weight, of the wooden plugs, driven in to improvement in artilleiy. But fuch improve- 
fill up the holes made by each Ihot, were alfo ment may alfo be efteSed by making hemi- 
added td the pendulum. Iphcrical-cylindrical fliot, as uied in the fccond 

I'he mean among all the velocities, with 2 experiment, as it from thence appears, that by 
ounces of powder, is 700 ; among thole with lengthening the Ihot, and rounding its ends, 

4 ounces, is 994 5 and among thofc with 8 it may be increafed to double or triple the 
ounces, is 1,397 = which arc to one another as weight, without lofing any of the velocity, 
the 3 numbers i, 1.42, and 2 j that is, very when the windage is fulficicntly diminilhed. 
nearly in the ratio of the fquare roots of the Shot of this kind would therefore be a very 
quantities of powder, Alfo the mean weight of great improvement in artillery, for both land 
the balls, is nearly 18’ ounces. and fca fervicc; for by this means, fniall and 

Moreover, by comparing the weight and ve- light cannon may be made to throw lliot of 
locitiespf the (hot in this courfe, with tlioil* in twice, thrice, or four times the weight of their 
the Gourfe next before, it is found that the vc- proper round fliot i thus be made to anfwer 
locities,' with the fame quantities of powder, the end of the very heavieft battering Cannon ; 
arc very near reciprocally as the Iquarc roots of which will be a prodigious faving (bcfides that 
the' weights of the fliot. of the powder) in the value or calling of the 

. In the firft place it may be obferved, that the guns, and making of the carriages, and like- 
increafe of velocity is very confiderable by di- wife in the cxpence and trouble of conveying 
minifliing the windage, in fo much that of fliells them with an army, or by fea. Belides, there 
or round fliot, fired out of artillery, with the is another advantage attending thefe Ihot for 
fame quantity of powder, the larger fliot has al- the fea Icrvice, which is, that they will do, 
ways a much greater velocity than the Icis olte much more damage to fliips, by rending and 
has } lo that, by dtniinilhing the windage, the fplirftering them more than round fliot can do, . 
iifiomentum or force of the (hot is much in- if thefe were even as heavy as the long ones, 
croaled, as well by the iiicrcafe of the velocity. See Projectiles, 

as of the weight of the fliot: and as it is the GUN-POWDER, a compofition of fait- 
opinion of the founders of Ihot and cannon, petre, fulpliur, and charcoal, well mixed to- 
that they can now work much truer than at the gethcr and' granulated, which cafily takes fire, 
lime when the prefent windage was firlt fettled ; and expands with amazing force, 
it therefore feerhs, that the fliot might (without Invention of Gunpowder, is ufually aferibod 
any inconvenience) be fo much increafed, to one Bartholdus Schwartz, a German monk, 
apd the windage thereby decreafed, that J or who difeovered it about the year 1320 ; and 
i of the prelent ufual quantity may produce thclirftiiifcofitinwaris.commonlyluppofedto 
as great an effeft as the whole does now : hence have been by the Venetians againd the Ge- 
i or -yof the ptJwder may be faved. noefe in tlje year 1380. Thevel fays its in- 

That iiicreallng the quantity of the charge ventor was one Conllantinc Anelzeu, a monk 
does not increafe the velocity, fo much as ar firft of Friburg. Peter Mexia fays it was lirft ufed 
fight might be expefted, and tlie range ftill by Alphonfus XI. king of Caftilc, in the year 
lefs i for a double charge gives but between | 1 342. Ducange adds, that there is mention 

and I -3d more velocity, and the range will be made of this powder in the regifters of the 
Icarcely i-4th or i-5th more. chambers of accounts of France, fo early as. 

By comparing together the elFc&s of fliot of the year 13385 and oiir countryman. Friar 
different weights, it appears, that by incrcafing Bacon, exprcfsly mentions the cpmpofition in 
or diminilhing the weight of the lliot (ftill re- his treatife De nullitate Magia^ publiihed at 
taining the fame diameter) docs not alter the Oxford in the year 1216. Some indeed are of 
velocity proportionally 5 but only in fuch pro- opinion that the Arabians, or the latter Greeks, 
portion as the alteration juft mentioned with were the firft inventors of gunpowder, abolit 
regard to the quantity of powder ; that is, a the middle ages of our rera 5 becaufe its Ara- 
ihot of double weight will move with a velocity bic name is faid to be expreflive of its ex- 
but about r-3d Icls than before 5 but its ran^e plofive quality. 

will not be fo much diminilhed, becaufe Method of making GvH-vavfmvt.. Take falt- 

greatcr weight will better overcome the re- petre, fulphur, and charcoal 5 reduce thefe to 
fiftance of the air. Hence, leaden lliot wall a fine powder, and continue beating them for 
lao^e as far, or fvreher, than iron fliot : and fiatne time in a ftone mortar, with a wooden 
, pcftlc. 
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peftle, wetting the mixture between v/hilcs 
with water, fo as to form the whole into an 
uniform paftc, which is afterwards reduced to 
grains, by paiTing it through a w-hite fieve for 
tiie purpole ; and in this form, being carefully 
^c^rieiUy.tt Jjecpmp/S.die c^naon gun-powder. 
For greater quantities, mills are ufed, by means 
w^ich, more work may b#: performed in one 
day, chan a' man can do in a hundred. See 
Mtj.i.. 

; ll(yw,to rejifie faU-fetri. Put into a copper, 
or any other vclfel, lOo weight of rough nitre, 
with abqut 14 gallons of .clean water, and let 
it boil gently lor { an hour, and as it boils 
r.ikc off the fcuin ; then llir it about in the cop- 
j>er, and before .it fettles put it into your fil- 
tering-bags, which mull be hung on a rack, 
with glazed earthen pans under them, in which 
mull; be fticks laid acrofs for the cryilals to ad- 
here to : it muff ffand in the pans for 1 or 3 
days to flioot ; then take out the cryffals and 
let them dry. The water that remains in the 
pans, boil again for an hour, and ftrain it into 
the pans as before, and the falt-petre will be 
quite clear and tranfparcnt j if not, it wants 
more refining ; to do which proceed as ufual, 
’till it is well cleanfed of all its earthy parts. 

How to pulverife falt-petre. Take a copper 
kettle, whole bottom muff be fpherical, and 
put into it 141b. of refined falt-petre, with a 
quarts or 5 pints of clean water j then put the 
kettle on a flow fire } and when the falt-petre 
is dilVulved, if any impurities arife, Ikim them 
off, and keep conffantly ftirring it with a large 
fpatulas, ’till all the water exhales ; and when 
done enough, it will appear like white fand, 
and as fine as flour : but if it ihould boil too 
faff, take the kettle off the fire, and fet it on 
fome wet fand, which will prevent the nitre 
from ffickiiig- to the kettle. When you have 
pulverifc^^ a quantity of falt-petre, be careful 
jto keep it m a dry place. 

Different kinds of Gun-Powder. It being 
proper that every one who makes ufe of pow- 
der, Ihould know of what it is compofed, &c. 
Gun-powder, for fome time after the invention 
of artillery, was of a compolition much weaker 
.than .what we now ufe, or than that ancient 

f ne mentioned by Marcus Graecus : but this, 

: prefume, was owing to the weaknefs of their 
.firft pieces, rather than to their ignorance of a 
.better mixture i for the firft pieces of artillery 
were of a very clumly, inconvenient make. 
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being ufually framed of feveral pieces of iron 
bars, fitted together lengthways, and then 
‘hooped together with iron rings } and as they 
were firft employed in throwing ftone Ihot of a 
prodigious weight, in imitation of the- ancient 
machines, to which they lucceededi they were 
of an cnorm(-lis bore. When Mahomet H. 
befieged Conffantinople in the year 1453, he 
battered the walls with ffonc bullets, and his 
pieces were fome of them of the calibre of 
1 200 lb. ; btir they could not be fired more 
than 4 times in the 24 hours, and fometimes 
they biirft by the firft difeharge. Powder at 
firft v/as nut grained, but in the form of fine 
meal, fuch as it was reduced to by grinding 
the materials together; and it is doubtful, 
whether the firft graining of it was intended to 
increafe its ftrength, or only to render it iriorc 
convenient for th^filling it into fmall charges, 
and the loading of fmali-arms, to which alone 
it was applied for many years, whilft meal- 
powder was ftill made ufe of in cannon. But 
at laft the additional ftrength which the grained 
pow tier was found to acquire from the free paf- 
fage of the fire between the grains, occafioned 
the meal powder to be entirely laid afide. 
The coal for making gun-powder, is cither 
that of willow or hazle; but the lighteft kind 
of willow is found to be the beft, well char- 
red in the ufual manner, and. reduced to pow- 
der. Corned powder was in ufe in Germany 
as early as’ the year 1568; but firft generally 
ufed in England in the reign of Charles I. 

GoveAment- Powder, "1 fuch powder as, hav- 

Ordnance- Powder, j ing undergone the 
cuftomary proof eftablifhed by the board of 
ordnance, is received into the king’s maga- 
zines. 

Proo/ofGva-Po'WDiR, aspraffifed hy the board 
of ordnance. They firft take out of the feveral 
barrels of gun- powder, a mcafure full, of about 
the fize of a thimble, which is Ipread upon a 
Ihect of fine writing-paper, and then fired: 
if the inflammation is exceeding rapid, the 
fmoke riles perpendicular, and the paper is nei- 
ther burnt nor ipotted, it is judged to be good 
powder. 

Then 2 drams of the fame powder is exa^ly 
weighed, and put into.an eprouvette ; which, 
if it raifes a weight of 24 pounds to. the height 
of 3i inches, it is received , into the king’s 
magazines. 

Prover. See Eprouvette. 
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H abergeon, in military antiquityy was a 

fmall coat of mail, or only llccves and 
gorget of mail, formed of little iron rings, or 
malhcs linked into each other. See Goro tr. 

HABILIMENTS of ivar, in OMxandcnt Jia- 
tutesy fignify armour, harnefs, iitenlils, or 
other provifions for war, without which titcre 
is Tuppofcd no ability to maintain a war. 

1 I^^XjB./^I^I^, I in the art of tcvw, a wcll- 
HALBERTjj known weapon, carried by 
the ferjeants of foot, and artillery. It is a fort 
of fpear, the fliaft of which is about 5 feet 
long, made of alh, or othei;wood. Its head 
is armed with a ftccl point, Cj^ged on both fides. 
Befides this fharp point, which is in a line with 
the lhaft, there is a crols piece of iron, Hat and 
turned down at one end, but not very fiiarp ; 
fo that it ierves equally to cut down, or puih 
withall. It is more for fhow than ufe. 

The halbard is a very ancient weapon, being 
made ufc of by the Amazons, and afterwards by 
the Rhetians and Vindclicians about the year 

57O' 

HALF-H/w. See Files. 

Half-Moo», or demi-lme. See Fortifi- 
cation. 

HALT, is to difeontinue the march of 
troops, to Hand Bill, to Hop in order to reft 
or perform any other motion ; hence the word 
of command for troops to ftop is. Halt. 

HAIR-C/F/i>, ufed on the floor of powder 
magazines, and laboratories, to prevent acci- 
dents of fire from men’s fhoes treading or 
rubbing upon nails, fand, or gravel, and lb 
ilriking Are. 

HAND- 5 tfirw, is made of light wood, 
and is of great ufe in fortification, for carrying 
earth from one place to another; or, in a 
fiege, for carrying fticUs or (hot along the 
trenches. 

HAND-<7rr«A</AT, are fmall iron ftiells from 
ft. 5 to 3 inches diameter, filled with powder, 
ivhtch ^ing lighted by means of a fuze,, are 
thrown by the grenadiers amongft the enemy 
on fundry occaiions. 

HAWt-Screwsy are compofed of a toothed 
iron bar, that has a claw at the Ijj^wer end, and. 
a Ibrk at the upper t this bar is in a 
of wood about 2.5 feet high, and 6 inches 
thick, moved by a rack- work; fo that this 


claw or fork, being placed under a weigltt, raife; 
it as far as the bar can go. 

ViArtu-SpikeSyVCi gumeryy are wooden levers 
5 or 6 feet long, flattened at the lower end, 
and tapering towards the other ; ufeful in mov- 
ing guns to their places, after being fired and 
loaded again. 

IlAN'D-M'//e/J, are wooden hammers, with 
a handle, to drive fuzes and pickets, in making 
fafeine or gabion batteries, fkc. 

HASP, a flat fcaple to catch the bolt of a 
lock. Sec Carriage. 

HATCHET, ufed in the army, a fmall light 
fort of an ax, with a bazil edge on the left 
fide, and a fliort handle ; ufed by the men for 
cutting wood to make fafeines, gabions^ 
jiickets, &c. 

HAVERSACK, in a military fenfcy is a kind 
of bag, made of ftrong coarfe grey linen, 
to cany bread and provifions on a march. 
'I hey are only ufed in the field, and in can- 
tonments, each foldier having one. 

HEAD, in gmneryy the fore part of the 
cheeks of a gun or howitz carriage. 

Head of a work, in fortificationy is the front 
next to the enemy, and fartheft from the pi .ace ; 
as the front of a horn-work is the diftance be- 
tween the Banked angles of the demi- bafliotis : 
the head of a double tenaille is the falicnc 
angle in the centre, and the two other fides 
which form the re-entering angles. See Fort. 

Head of an armyy is the front, whether 
drawn up in lines, or on a march. 

Head of a doakle teuailky the falient angle 
in the centre, and the two other fides which, 
form the re-entering angle. » 

HEAD-P/VtT, armour for the head, an hel- 
met, fuch as the light dragoons wear. 

ll’s.hn of a campy the ground before which, 
the lu’my is drawn up. 

HELEPOLIS, in the ancient art of wary a. 
machine for battering down the walls of a place 
bcficged: the invention of it is afcribed to- 
Demetrius the Poliorcete. Diodorus Siculq^ 
fays, that each fide of the heiepoHs was 450 
cubits broad, and 90 in height; that it had 
9 ftages, and was carried on 4 ftrong folid 
wheels, 8 cubits in diamatcr; that it wrfU 
armed with huge battering-rams, and had a 
roofs capable ot llipporting them ; that in the 

lower 
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low«r llages there were different forts of en- 
gines for cafting ftones ; and in the middle 
they had large catapultas for lancing arrows, 
with a number of expert men for working all 
thefe machines. 

HELMET} an ancient defenfive armour, 
worn by the horfemen, both in war and tourna- 
ments. It covered both the head and face, 
only leaving an aperture in the front, fecured 
by bars, which was called the vifor. The 
Carians Hrft invented the bofs of Ihields and the 
ertft of helmets. In remembrance of this, a 
fmall fliield and a creft were always buried with 
them. It is now entirely in difuie. 

IJEl^VES, or HaftSt the wooden handles of 
hatchets, hammers, or pick-axes, &c. 

1 lEMjb’RODROMI, in the ancient art of 
u ji-f were a kind of centinels or guards ap- 
pointed for the fccuiity and prefervation of 
cities and other places. 

HENDECAGON, a figure that has u 
Hdes, and as many angles, each capable of a 
rc^’.ular balHon. 

HEPTAGON, a figure confifting of 7 fides, 
and as many angles. If the fades be all equal, 
it is called a regular heptagoHy &c. 

Heptagonai. numbers^ are afort of polygo- 
nal numbers, wherein the difference of the 
terms of the correfponding arithmetical pro- 
grcilion is = 5, One of the properties of 
thefe numbers is, that if they be multiplied 
by 40, and 9 be added to the produA, the 
fum is a fquare number. 

HE'RALD, an officer at arms, whofe bufi- 
nefs it is to declare war, to proclaim peace, 
to marfhal all the folemnities at the corona- 
tion, chriftening, marriage, and funeral, of 
princes and great generab. 

IlERRISON, in fortification, a beam or 
barrier made of one ttrong piece of wood, full 
of iron (pikes. It is generally fupported in 
the middle, and turns upon a pivot or axis. 
Its ufe is to' ftop up any paffage, though fre- 
quently placed before the gates, and more ef- 
pecially the wicket-doors of a town or fortrefs ; 
to ftcurc thofe paffiiges, which muft of ne- 
ceffity be often opened and (hut. 

HERO, in a military finfe, is a great, il- 
hiftrious, and extraordinary perfonage ; parti- 
cularly in refpcA of valour, .courage, intrepi- 
dity, and other military virtues. Modern au- 
thors make a di(lin 61 ion between a hero, and 
a great man j that the former is more daring, 
fierce, and enterprifing ; and the latter more 
prudent, thoughtful, and rc(erved. In this 
tenfe we fay, Alexander was a hero, and Julius 
Ca:far a great man» 
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HER8E, in fortification, ftrong pieces of 
wood jointed crofs-ways, like a lattice or har- 
row-, and ftuck full of iron (pikes. It is ufually 
hung by a rope, fafiened to a molinet, which 
is cut in cafe of a furprife, or when the firft gate 
is forced by furprife, or with a petard, to the 
end that it may fill and (top the paffage of the 
gate, or other entrance of a fortrefs. 

Thefe herfes are ilfo often Uid in the roads, 
with the points upwards, inftead of the che- 
vaux-de-u ize, tp incommode the inarch of both 
horfe and foot. Common harrows are fpme- 
tii^s made ufe pf in cafe pf halte, and turned! 
with their points upwards. 

HERSILLON, in the military art, is fpr the 
fame ufe as the herfc, and is made of one 
(Irong beam, about 10 pr la feet long, whofe 
two (ides are ftuck full of (pikes, to incom- 
mode both hprfe and foot. The word is a di- 
minutive of the preceding. 

HEXCEDRpN, one of the platonic, or 

5 regular bodies, being a folid confiding of 

6 equal fides or faces, popidarly called a cube. 

HE'XAGON, is a figure of 6 (ides, and as 

many angles, capable of being fortified with 
6 ballions. If the fides and angles be equal, 
it is called a regular hexagon. The fide of i 
regular hexagon inl'crlbed in a circle, is equal 
to the radius of that circle •, hence a regular 
hexagon is inferibed in a circle, by letting the 
radius of 6 times upon the periphery : as i 
to 1.672, fo is the Iquarc of the fide of any 
regular hexagon to the area thereof nearly. 

Tanned HIDES, are always carried along 
with an army, efpecially in , the laboratory’s 
(lores, to prorefl powder or (hells from rain : 
they are alfo ufed upon batteries, and in labo- 
ratories, 

HINGES, are two- iron bands, with a joint 
nailed to the dpors or lockers or' gun-carriages 
to fafieii them, and move them backwards and 
forv/ards. 

HISTORY, a narration or defeription of 
the fevtral tranfaif lions, aclioiis,.or events of 
a (late, king, or private perfoii, in the order lu 
which they happened. 

Military Hi&toky, a faithful narrative of mi- 
litary rranfaflions, campaigns, battles, fieges, 
marches, &c. of an army : lilcewife a relation of 
the heroic aiSlions of great generals, See, 

HOPdTS. SeellowiTZ. 

HOLLO V/-iS'7/n7/v, a body of foot drawn- 
up witii jin ciijpty .lp«ce in the middle,, for the 
qidourl(f<lrums, and baggage, &lc. See Squak e. 

. Holi .ovi -’Tower, is a rounding, made of tlicr 
remainder of 2 brifurcs, to join the curtain to- 
the orillon, where the (iiiall (lioc are played,, 

liiac: 
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that they may not be lb much cxpolcd to the 
view of the enemy. 

Order cf the lloi.v -G host, the principal 
military order in France, infhtuHcl by Henry 
111. in 1569. Itconfill^>o^’ 100 knights, who 
are to make proof of their nobility for three de- 
feents. "I'he king is the grand mailer, or fo- 
vereign, and as Inch, takes an oath, on his 
coronation-day, to maintain the dignity of the 
order. 'J'lic knights wear a golden crols, hung 
^bout their necks by a blue filk ribbniul, or 
collar: but before they receive this ordej^uf 
fhe IIoiy-(ihoU, that of St. Michael is con- 
ferred, as a neceliary degree j and for this reafon 
their arms nre furrounded with a double collar. 

HONFY-C<?;«Af, in cannon, flaws in the 
metal, a fault in calling, and diingeruiis in 
firing. The board of ordnance rejeils all guns 
(on proof) having an honey- comb of of an 
inch deep, as being unfit for fervice. 

HONOUR, in a military fettfe, is a vague 
expreflion, to which ciillom has given different 
meanings. Honour con fills in the conllant 
praftice of virtue. Ariflotle calls it the rc- 
compence of virtue 5 the tellimony of the ex- 
cellence of a man who dillinguiflies himi'elf by 
virtue. An Italian writer calls it a Hate of in- 
violable dignity, above all calumny, and all 
fufpicion. Honotir gives many advantages j 
it procures us the confidcration of the jniblic ; 
it gives weight to our adlions j it advances our 
fortunes. The bell rccompence of a brave 
aclion is, undoubtedly, the fattsfaflion of hav- 
ing done it ; but neverthelefs the honour re- 
fill ting to us from it is a real good, which Hiould 
be dear to us. 

Military Honours. All armies falutc crowned 
heads in the moll refpeftful manner, drums 
beating a march, colours and llandards drop- 
ping, and officers fainting. I'heir guards pay 
no compliment, except to the princes of the 
blood ; anti even that by courtely, in the ab- 
fence of the crowned head. 

To the commander in chief the whole line 
turns out without arms, and the camp-guards 
beat a march, and falutc. 

'fo generals of horfc or foot, beat a march 
and falute. 

Lieutenant-generals of ditto, three ruffs, and 
falute. 

Major-generals of ditto, two ruffs, and 
falute. 

Brigadiers of ditto, ivfted arms, «ne ruff, 
and falute. 

Colonels of ditto, reffed arms, and no beat- 
ing. Centinels reft their arms to all licld- 
pfficers, and fhoulder to every officer. 
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All governors, that arc not general-officers, 
fliail, 1:1 all places where they are 'governors, 
have one ruft‘, with refted amis j 'but for thofe 
who hav'e no comuitffion as governors, no drum 
lhall beat. 

Lieutenant-governors lhall have the main- 
guard turned out to them with fhouldered arms. 

Prujian Honours of war, chiefly imitated by 
nioft powers in Europe, are. 

To the king all guards beat the march, and 
all officers falutc. 

Ficld-marllials received with the march, and 
fainted in the king’s abfence. 

Generals of horfe or foot, four ruffs j but if 
he commands in chief, a march and falute. 

Lieutcnanf-generals of horfe or foot, (com- 
manding or not) guards beat three ruft’s. 

Major-generals of horfe or foot, <wo ruffs. 

Officers, when their guards are under arms, 
and a general makes a fignal, muft reft to him, 
but not beat ; when not got under anns, and 
a lignal made, only ftand by their arms. 

Village-guards go under arms only to the 
king, field-marlhals, generals of horfe and 
foot, and to the general of the ilay. 

Generals guards go under arms only to the 
king, field-marlhals, and the general over 
whom they mount. 

Commanding officers of regiments, and 
battalions, their own quarter and rear guards 
to turn out ; but not to other field-officers, 
unlefs they are of the day. 

Generals in foreign fervice, the fame. 

FIonours paid by centinels. 

Field-marlhals, two centinels with ordered 
firelocks, at their tent or quarters. 

Generals of horfe or foot, two centinels, one 
with his firelock Ihouldered, the other ordered. 

Lieutenant-generals, one, with firelock or- 
dered. 

Major-generals, one, with firelock Ihouldered. 

I'hc firft battalion of guard.s go under arms 
to the king only ; not to ftand by, nor draw up 
in the rear of their amis to any other j nor to 
give centinels to foreigners. Second and, third 
battalions draw up behind their arms to the 
princes, and to field-marlhals' ; but when on 
grenadier-guards, or out-pofts, they turn out, 
as other guards do, to the officers of the day. 
They give one centinel with Ihouldered arms to 
the princes of the blood, and to field-marlhals, 
when they lie alone in garrifon. 

Guards on Honour in Pruffta. 

The king, what he pleafes. 


Field* 
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Ficld-marlhal and commander in chief> i 
lieutenant, 2 non-commilTioned officers, and 
40 men, to guard his baggage, &c. If the 
king is prefent, but i lieutenant, i non-com- 
niiflioned officer, and 26 men. 

Cxcneral of foot, i enfign, 1 non-commiffioned 
officer, and 1 5 men } but when he commands 
a detachment, i lieutenant, and 30 men. 

Lieutenant-general, i non-commiflloned 
officer, and 1 5 men. Ditto on detachments, i 
cnfign, and 20 men. 

Major-general, i non-commiffioned officer, 
and 1 2 men. ^ 

Grand-magazine-guarJPaepends on the 
greater or lefs quantity of provifions. 

Surgeon’s chelt, and folicitor-gencral’s, re- 
main in the neared covered town. 

Provod- general's guaixl depends on the 
number of his prifoners. 

Artillery provide their own guard. 

Lieutenant and major-general's guard, from 
their brigades. 
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Field-marlhals and generals of foot, by their 
own regiments. 

Generals guards formed by the eldeft ad- 
jutants, after the quarter-guards are mounted.. 
&c. 

Generals guards to have pickets on the 
right of their tents. 

Honours paid to the King, fjfr. ly garrifons in 
Pru£ia. 

When they permit, to fire a triple difchaige 
of all the cannon, half-loaded. 

Field-marfhal, fingle dil'chargeof 9 cannon,, 
with half-loading; guards to beat a march, 
and officers I'alute. 

Guards pay the fame compliments to ge- 
neral officers in garrifon as in camp. 

Colonel, when commandant ; all guards reft 
their arms, and port-guards Ihoulder their 
amis. Other guards reft. Centinels reft their 
arms to all field-officers. 


Honours by Guards, as a compliment to general officers, fcfr. with the detail of officers and mew 

they are entitled to in the Englijh army. 
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HOOKS, thofc which are fixed to the tran- 
fom plates of a field-carriage ; they ferve to fix 
the orag-ropes for drawing it occalionally back- 
wards and forwards. 

HOOPS, of iron, of fcvcral forts, fuch as 
nave and axle-tree hoops. 

HORIZONl'AL Superficies, is the plain 
field lying upon a level, without any rifing or 
falling. 


Horizontal Range. Sec Range. 
HORN-/'f'’'crL See Fortification* 
HORSE-5i&ce. See Fortification. 
HORSE, in a military fenfe.\ , 
body of HoKiz. - -J' 

HOSPITAL, a place appointed for the fick 
and wounded men, provided with a number of 
phyficisfifts, fuigeons) nurfes, fervants* medi- 
cines, beds, &c* 


See Cavalrv, 
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. C<rff)iJ>-IIospiTALs, are either general or re- 
gimental. The general hofpitals are of two 
kinds, viz. 

’ i'ify/>/^-HospiTAi.. The firfl: attends the 

Stalionary-\:loi>\'\'r\i..\ cairip at ibnie conve* 
nient dillancc, and the latter is fixed at one 
place. In the clioice of both Dr. Pringle 
thinks it better to have them in towns than 
villages, as the former will afford larger wards, 
befides more of other conveniences. Thefe 
•wards Ihoiild be as airy as pofllblc. 

/if^/»7r»/i’.’/-I{osiM-rAi.s, are freqtiently in 
barns, llablcs, granaries, and other oiit-hoiifes ; 
hut above all, churches make the belt hofpitals 
from the beginning of June to Oi^lober : thefe 
hofpitals are Iblcly for the ufe of the regiment 
they belong to. 

Hosi*iTAL-h'(ff«', a name given to the ma- 
lignant catarrhal fever, as being moft frequent 
in hofpitals. 

HOSTAGE, a perfon given up to an ene- 
my as a fecurity for the performance of the ar- 
ticles of a treaty. 

HOS’l'lLITY, denotes a ftate of war or 
enmity between two nations. During a mice 
all i<fis of hollilityare to ceafe on both fides. 

T lOUSING, or faddle-lioufing, cloth, fkin, 
or other ornament added to faddlcs, by way of 
iliflin6Hon; frequently embroidered with gold 
or filver, or edged with gold or filver lace. 

HOVVrrZ, a kind of mortar, mounted up- 
on a field-carriage like a gun ; the difference 
between a mortar and a howitz is, that the 
trunnions of the firft are at the end, and in 
the middle in the laft. The invention of 
howitzes i.s of much later date than mortars, 
for they really had their origin from them. 

The conftruflions of howitzes are as various 
and uncertain a.s thofc of mortars, excepting 
the chambers, which are all cylindric. I'hey 
are fliflinguiflied by the diameter of the bore ; 
for inftance, a JO-inch howitz is that, the 
diameter of which is lo inches ; and foof the 
finaller ones. 


Dmoifuns cf Howitzes. 


Plate XIII. fig. 
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Diameter of the r cafcable 
} button 
( neck 

Breadth of the ogee and fillets 
Of the fecond ogee and fillets • 

Diameter of the i fillet 
Hcconil 

Length and diameter of the trunnion 6 , 

From the reinforce to the trunnion 2. 

Chamber contains powder lb. 18 
Weight of the howitz C. 31 2 2fili2 

liowiTZ-Carriage. See Carriage. 

HUNTERS. See Horse. 

HURDLE.S, in fortification, are made of 
twigs of willows or ofiers, interwoven clofe 
together, fuftained by long ftakes. They are 
made in the figure of a long fquare ; the length 
being 5 or 6 feet, and breadth 3 or 3^. The 
clofcr they are wattled together, the better. 
They fei-ve to render batteries firm, or to con- 
folidate the paftage over muddy ditches j or to 
cover rraverfes and lodgements for the defenc e 
of the workmen ^ainft the fire-works, or the 
ftones, that may be thrown a:ainft them. 

HURTERS, a flatted iron fixed againft the 
body of an axle-tree, with ftraps to take off the 
friftion of the naves of wheels againft the 
body. 

Hurter. See Battery. 

1 lUSSARS, are the national cavalry of Hun- 
gary and Croatia. Their regimentals confift 
in a rough furred cap, adorned with a cock’s fea- 
ther (the officers, citlier an eagle’s or a heron’s)^ 
a doublet, with a pair of breeches, to which the 
ftockings are faftened, and yellow or red boots 
befides they occafionally wear a ffiort upper 
waiftcoac, edged with furs, and 5 rows of 
round metal buttons, and in bad weather a 
cloak. Their arms are, a fabre, carbine, and 
piftols. They are irregular troops ; hence, 

before 



before be^ningan aittaek» ^ey lay themfelves 
fiat o;i the necks of their horfes, that it is 
•’hardly poflible to difeover tlirilr fibree but being 
<come within piftol-lhoc of .the enemy, they 
raife themfelves with fuch furpiifing quicknefs, 
land begin the fight wi^ fbeh vivacity qn every 
fide, that unlefs' the enemy’is accuftomedto their 
method of engaging;, "it i,s ’very difficult for 
troops to preferve their order; When a retreat 
is nectfiTary, their hbrfes have fo much fire, and 
ore fo indefatigable, their equipage fo light. 
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and themfelves fuA excellent horfemen, that 
no other cavalry can pretend to follow them : 
they leap over ditches, and fwim over livers, 
with furprifing facility. They never incamp, 
confequently arc not burthened with any kind of ' 
camp-equipage, faving a kettle and a hatchet 
to every 6 men. They always lie in the woods, 
out-houfes, or villages, in the front of the 
army. The Emperor, queen of Ilung.iry, and 
the king of Pruflia, have the moll troops under 
this name in their fervice. 
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J ACK. See Gim. 

JAMB!S, or Kntgbts of St. Jmnes, a mili- 
tary order in Spain, firft inftituted in the year 
1 1 70, by Ferdinand II. king of Leon and Ga- 
lici.a. The greateft dignity belonging to this 
order is grand-inafter, which has been united 
to the crown of Spain, The knights are obliged 
to make proof of their defeent from families that 
have been noble for 4 generations, on both fides: 
they muil alfo make it appear that their faid 
a'lcellors Iwvc neither been Jews, Saracens, nor 
heretics ; nor have ever been called in quellion 
by the Inquifition. The novices are obliged to 
ferve 6 months in the galleys, and to live a 
month in a monallery. They oblerve the rules 
of St. Auftii^ making no vows but of poverty, 
obedience, and conjugal fidelity. 

JANIZARIES, an order of the Turkifli in- 
fantry, reputed the Grand Signior’s guards, and 
the main llreogth of the Ottoman army : they 
arc all infantry, and were firfi; formed of cap- 
tive Chriftians by the emperor Amurath I. 
Their number is generally above 40,000, di- 
vided into 162 companies, or chambers, called 
odast in which they live together at Conllanti- 
nople, as in -a convent. The Janizaries are of 
a fuperior rank to all other foldiers : they are 
alfo more arrogant and faAious ; and it is by 
them the public tranquillity is moftly difiurbed. 
The government may therefore be faid to be 
entirely in the hands of Janizaries. They have 
however fome good qualities: they are em- 
ployed to efcort travellers, and efpecially am- 
balTadors, and peribns of high rank, on the 
road ; in which cafe they behave with the ut- 
mofi zeal and fidelity. 

JAVELIN, in military antiquity ^ a fort of 
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fpear 5 \ feet long ; the fli.ift of which was of 
wood, with a ftcel point. Every foldicr in the 
Roman armies had 7 of thefc, which were very 
light and flender. 

ICHNOGRAPHY, in frtijication^ denotes 
the plan or reprefentatioo of the length and 
breadth of a fortification, the difiinift pans of 
which arc marked out, cither on the ground it- 
felf, or on paper ; by this we are at once ac- 
quainted with the value of the different lines 
and angles. 

IMPETUS, in mechanics, the foicc with 
•which one body impels or flrikes anotlier. Sec 
Gunnekv, Momentum. 

INCH, a well-known mcalure in length, 
being the 12th part of a foot, and equal to j 
■barley-corns in length. See Mlasi re. 

INCLINED Plane. See Guxnjrv. 

INCAMPMENT, the lodging of an army 
in the field, according to its I'cveral qu irteis, 
which are to lie conveniently for water, v.ooi!, 
and for.ige, &c. See Camp. 

INCAMP. To incamp, is the pitching of 
tents, when the army after a march is ai rived 
at a place where it is deligned to halt a night, 
or longer. See Camp. 

INDENTt'D Line, in fcrlif. cation, is a line 
running out and in, like the teeth of a fawj 
forming fcveral angles ; fo that one fide defends 
another. They are ufed on the banks of rivers, 
where they enter a town ; likewife the parapet 
of the covert-w’ay is often indented. This is 
by die French engineers called Redans. Small 
places are fometimes fortified with fuch a line ; 
but the fault of fuch fortifications is, that the 
befiegers from one battery may ruin both fides 
of the tenaille of the front of a place, and make 
R an 
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an aflaulr, without fear of being enfiladed, 
fince the defences are ruined. 

INDEPENDENT Company^ is what is not 

INDEPENDENT Treopt } incorporated 
intff 'any regiment. 

. INFANTRY, means the whole body of foot 
Ibldiers, whether independent companies, or 
regiments. The origin of the word is taken 
from one of the.Infantas of Spain, who, finding 
that the army commanded by the king her fa- 
therj had been defeated by the Moors, aflem- 
blcd a body of foot foldiers, and with them 
engaged and totally routed the enemy. In 
honour of this event, and to diftinguifli the 
foot foldiers, who were not before held in much 
confideration, they received the name of infantry. 

Heavy-armed Infantry, amongft the an- 
rientSi were fuch as w ore a complete fuit of 
armour, and engaged with broad fiiields and 
long fpears. They were the flower and ttren .th 
of the Grecian armies, and had the higheil 
rank of military honour. . 

Light -armed Infantry, amongft the ancietitSf 
wore defigned for fkirmilhes, and for fighting 
at a diflance. Their weapons were arrows,, 
darts, or flings. 

I,/^I'/-lNrANTRY have only been in ufe fince 
the year 1656. They have no camp-equipage 
to carry, and their arms and accoutrements are 
much liglitcr than the infantry. Among the 
rroopsof this country is not found any light in- 
fantry, thou-h they arc the eyes of a general, 
and the givers of fleep and fafety to an army. 
AVherever there is found light-cavaliy, there 
Iliould be light-infamry. They fhould be Jic- 
cuftomed to the pace of 4 miles an hour, as 
their ufual marching pace,, and to be able to 
march at 5 miles an hour, upon all particular 
occafions. Mott of the powers on the continent 
have light-infantry. 

INFIRMARY. See Hospital. 

INGINF.F.R. .See Engineer. 

INSCONSED, in the rmlitary art. Part of 
an army that have fortified themfelves with a 
I'conce or fmall work, in order to defend fome- 
paf^ &c. are faid to be infeenfid. 


INSULT, in the Tnrttf 'w», 

^ INTERIOR ^ tf a fortifica/UH, is m 
ginary line drawn fitMis the centre d one bal^ 
tion to that of the ncxC} orratlier the curtain 
produced to the centres of the liaftions. 

INTERVALS, in tht-arfa/titart the (paces 
left between each regiment in camp> as likewilb 
between each tent. Sec Camp. 

Intervals, though they never exceed the 
length of a battalion or fquadron, are (bme- 
times left, according to the views of a com* 
maiidcr; fo that there is no general rule in 
forming them. 

INTRENCHMENT, any work that for- 
tifies a poll; againft an enemy that attacks. It 
is generally taken for a ditch or trench with a. 
parapet. Intrenchments are fometimes made 
of fiifcines, with earth thrown over them, of 
gabions, hoglhcads, or bags filled with earth, 
to cover the men from the enemy’s fire. See 

RETRENCHMENt. 

INVALID, is a (bldicr who has fpent his 
time in war, and the army; and is, cither 
through age, or by reafon of his wounds, ren- 
dered incapable of the fervice. We have 
20 independent companies of invalids, difperfed 
in the fcvcr.'il forts and garrifons; and thofe 
that are incapable of any fervice, are difpofed 
of in hofpitals. 

INVASION, in war, the entrance or attack 
of an enemy on the dominions of another. 

JOINT-.ffi7/f/. See Bolts. . 

iRON-C»;/J. See Guns. 

IRON, for marking with a broad R the 
horfes that are taken for the government’s fer- 
vice to draw the artillery, ammunition, and 
ftores, &c. 

IRONS. See Priminc-Irovs. 

INVESTING a plate, is when a general, 
having an intention to befiege it, detaches a 
body of horfe to poflTcfs all the avenftes ; block- 
ing up the garrifon, and preventing relief from 
getting into the place, ’till the army and artillery 
are got up to form the fiege. 

JUST, .a fportivc combat on horfcback, man 
againft man, armed. withdanccs. 



K eep, in anemt military hiftery, a kind of 
ftrong tower in the middle of a caftle or 
. wherein the bcfieged made their laft efforts 
«f defence. 


KETTLE, to boil compofition (or fire- 
works. 

KETTLE-Dr»«jf. See Drums. 
YLuTiz-Drum-Cart, belonging to the royal 

artillery 
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artillery eioly, is a four-wheel carriagei drawn 
by 4 horfes. On the ibre part ftands the ord- 
nance-flag, and on the hind fits die drum- 
major, with a kettle-drumsj as in a chair of 
ftate. This cart is finely engraven and gilt. 
U has not been in the field fince the year 1 743, 
when his majefty was prefentu It is kept in 
the tower. 

Kt’.YS, in artilkry carriageSt are of different 
forts : 

Fm-e-lock-YLenii ferve to pafs through the 
lower end of bolts, to fallen them. 

Spring-KzySi ferve the fame purpofes as the 
other j but, inftcad of being of one Angle piece, 
they are of two, like two Iprings laid one over 
the other: when they are put into eye-bolts, 
they are pinched together at the ends, and 
w hen they are in, open again : hence they 
cannot fliake out by the motion of the carriages. 
They are uled in travelling-carriages. 

Keys, with chains and ftaples fixed on the 
fidc-pieccs of a carriage or mortar-bed : they 


fi-rve to fallen thccap-fquarcs, by paffing through 
the eyes of the eye-bolts. 

KLINKF.TS, in fortification, are a fort of 
fmall gates made through pallifades, for fallics. 

KNAP&ACK, in a military Jeufe, a rough 
leather-bag, w hich a foldier carries on his 
and whicli contains all his nccclfai ics. Squaic 
knapfacks are moll convenient, and lliould l.r 
made with a divifion to hold the Ihoes, black- 
ball and bruQies,feparate from the linen. White 
goat-fleins are the bell. 

KNIGHT, a perfon who, on accourtt of 
fome martial feat, or notable adion, is by the 
king railed to a rank above a gentleman. Tlie 
original (ierman and Dutch word kneebt, or 
kneht, ligniHes a fervant, as we find :t ftill 
meant by the knight of the fiiire; and after- 
wards it denoted a military man, or nather 
horfeman, as being ufually employed on horll-- 
back. la our common law they are called 
tnililts, as commonly holding lands by knights 
fcrvice, to ierve the king in his wars. 



L ABARUM, in ^\t ancient art of vsar, the 
llandard born before the Roman emperors } 
being a rich purple flreamcr, fupported by a 
fpc.ir. 

LABORATORY, lignifies that place where 
all forts of fire-works are prepared, both fur 
aflual lervice, and for pleafure, viz. quick- 
matches, fuzes, portfires, grapc-lhot, cafe- 
fliot, carcalfes, hand-grenades, cartridges, 
(hells filled, and fuzes fixed, w’ads, &c. &c. 
Jigrettc', See Mortars. 

Balls are of various forts, (hapes and 
forms; as 

Cbain-Jboty in militaty matters, are two (hot 
linked together by a llrong chain of 8 or 10 
inches long : they are more ufed on board 
men of w ar, than in the land (ervicc. The fa- 
mous M. de Witt was the firft inventor, about 
the year 1665. 

Light-baUs, of which there arc (everal forts : 
the beflcompofirion is mealed powder 2, fulphur 
1, rofin I, turpentine r|, and faltpetre ij. 
Then take tow, and miR and dip it in this coni- 
pofition, ’till of a proper fizc, letting the lall 
coat be of mealed powder. Or take thick 
(Irong paper, and make 4 (hell the fize of the 


mortar you intend to throw it out of, and fill it 
with a compofition of an equal tjuantiry of lul- 
phur, pitch, rofin, and mealed powder ; which 
being well mixed, and put in v/arm, will give 
a clear fire, and burn a confiderable time. 

When they are intended to let fire to maga- 
zines, &c. make them as follows, viz. PI. XU', 
fig. 9. Set off" with a radius of \ the calibre of 
the mortar, the circle A BCD, dividing the 
fame into 4 equal parts : out of B, and with 
the radius A B, deferibe the arc A E ; and from 
A, with the radius A B, deferibe the arc BE ; 
and from E, with the r.'»dius EA, the arc A B : 
now’ 8 fuch pieces, as ABE, cut out of di- 
mitty, &c. and fewed together, will make, when 
filled, a ball exactly round. N. B. A fmall 
hole mull be left to fill them by. The compo- 
firion for filling them is, mealed powder to, 
faltpetre s, fulphur 4, and rofin i ; or mealed 
powder 4, pounded glafs i , antimony i , cam- 
phire i, (al-ammoniac i, common . fait I ; or 
mealed pow'der 48, faltpetre 3a, fulphur 1 6, 
rofin 4, (leel or iron filings 2, fir-tree faw-dult 
boiled in faltpetre leye 2, and birch-wood char- 
coal I . With any of thefe compofitions fill the 
fdck, and ram it, if polTible, as hard as a (lone, 
JR 2 putting 
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putting in the opening a fuze, and about the 
fame an iron ring i-5th of the ball’s diameter 
>ivide> and on the oppofite end, another ring 
i''6th of the ball’s diameter ; then with a ftrong 
cord of I -4th of an inch, diameter, iace round 
the hoops, or rings, from one end of the ball to 
the other, as often as requilite ; this is called 
the ribbed-coat : then lace it again the contrary 
way, which is called the check-coat. 

Between each fquare cord, iron barrels are 
drove in, i-jd of which are filled with powder, 
and a bullet : at the end of each a fmall vent 
is made, that the compofition may inflame the 
powilcr, and drive the balls ojit on every fide. 
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which not only kill’ numbers of people; but' 
revent any one from extinguilhing the fire- 
all. The whole muft, when^iflied, be dipped^' 
in meltedyitch, rofih, and turpentine oil ; which 
fallens the whole together. 

Smoke-balls^ are made and contrived to give 
an uncommon fmoke, and thereby prevent the 
enemy from feeing what you are about. They 
are prepared as above, only the compofition 
mult be 5 to I of pitch, rofin, and faw-dult 
the ingredients are put into iron Ihells, having 
4 holes each to let out the fmoke, and.are« 
thrown out. of mortars.. 


Experiments with Smoke-Balls, in iron-jliells, 1762. 



Shells \vr. 

powder 

eleva- 

;Len. 

ofpr. 

time of 

4^ 

to 


t-l 

ZZ fc—i 

cmp. 

full 

fuze 

p.fire 

fmoke 

a 

S 

Remarks. 

A c 

lb. 

lb. 

lb. 

02. 

0 ' 

inch. 

inch. 

/ 

tr 

feet 


•3 

183 

203 

2. 

12 

45 

li 


^7 

1668 

They all gave a good 
fmoke in general. 

13 

187 

0 

0 

2 

10 

45 

i{ 

n 

26 

30 

1678 

13 

185 

216 

2 

8 

40 

H 


23 

*5 

1438 


13 

190 

208 

I 

2 

40 JO 

•i 

If 

24 

976 


10 

78 

97 

I 



If 

If 

26 

>35C' 


10 

76 

98 

I 


li 

If 

30 

■ 

;i 396 


10 

80 

93 

1 

6 

. 

i-l 

If 

28 

30 

1399 

1 

10 



1 

7*3630 

Lli_ 

If 136 


1413 



N. B. The Powder was in flannel 'cartridges. 


Peifo'tted- 
Red-bot- 
Chain- 
StaHg- 
Jlncbcr- 
Mefl'age-Balls. See Shhlls. 

Fire-Barrels, are at prefent not mucli ufed : 
they were of different forts i fome mounted on 
two wheels. The infide of the barrel is loaded 
with powder, and the outfide full of fliarp iron 
points, intcrmi.\ed with grenades loaded, and 


fuzes fixed. Sometimes they are placed under 
ground, and made ufe of to annoy the enemy’s 
approach. 

Carcajs, in military affairs, was formerly of 
an oval form, made of iron bars, and filled with 
a compofition of mealed- powder, faltpetre, 
fulphur, broken glafs, lhavtngs of horn, pitch, 
turpentine, tallow, and linfeed-oil, covered with- 
a pitched cloth : it is primed with mealed pow- 
der and quick-match, and fired out of a mor- 
tar. Its defign is to fet houfes on fire, &c. 
See Carcass at letter C.. 


I 


Balls. See Balls. 


Experiments 



t A B 


t A 



None but round carcajfes are ufed at prefent, melted, the pot is taken olF, and the ingre- 
the flight of the oblong ones are fo uncertain, dients (well mixed) put in ; then the carcafs 
The compofltion is, pitch 2, faltpetre 4, fulphur is filled with as much as can be preflea in. 
t, and corned powder 3. When the pitch is 

Experiments with \ yincb round Iron Carcasses, with 4 holes’, Jired out of a lyincb.fea-ftrvico- 

mortar, at Woolwich, in 1773. 



Cartridges, in military matters, are made of ences. When they arc made of parchment or 
various fubftances, fiich as paper, parchment, bladders, the fire fhrivels them up, fo that they 
bladders, and flannel. When they are made of enter into the vent, and become fo hard, that 
paper, the bottoms remain in the piece, and ac- the priming-iron- cannot remove them fo .is to 
cumulate fo much, that the priming cannot clear the vent. Nothing has been found hither- 
reach the powder i befides other inconvenU to to anfwer better than flannel, which is the only 

thing 
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thing ufed at prcfent for artillery cartridges of 
all forts, becaufe it docs not keep fire, and is 
therefore not liable to accidents in the loading; 
but, as the dulft of powder pafles through thein, 
a parchment cover is fometimes made to put 
over them, which is taken off when ufed. 

I'he bed way of making flannel cartridges, 
is to boil the flannel in fizc ; which will prevent 
the dull of powder from paffing through them, 
and render them ftift', and more manageable ; 
for without this precaution they are fo pliable, 
when large, and contain much powder, that they 
are put into the piece with much difficulty. 

The loading and firing guns with cartridges 
is tlonc much Iboncr, and lefs liable to accidents, 
than with loofe pon der. 

In quick firing the lliot is fixed to the car- 
tridge by means of a wooden bottom, hollowed 
on one fide lb as to receive nearly half the Ihot, 
which is fallcned to it by a fmall flips of tin 
croffing over the Ihot, and nailed to the bot- 
tom ; and the cartridge is tied to tlic otlier 
end thereof. 'I'hey are fixed likewife in the 
fame manner to the bottoms^ of grape-lhot, 
which arc ufed in field-pieces. 

Fuzes, in ariillcry, arc chiefly made of very 
dry beech-wood, and fometimes of horn- beam, 
taken near the root. They are turned rough, 
and bored at firll, and then kept for fcveral 
years in a dry place : the diameter of the hole 


is about i-4th of an inch : the hole does not g« 
quite through, leaving about i-4th of an inch 
at the bottom ; and the head is made hollow in 
the form of a bowl. 

The compofition for fuzes is faltpctre 3, ful- 
phur I, and mealed powder, 3, 4, and ibme- 
times 5. This compofition is drove in with an 
iron driver, whofe ends are capped with copper 
to prevent the compofition from taking fire; 
and equally hard as polfible ; the lad Ihovel- 
fuil being all mealed powder, and two ftands 
of quickmatch laid acrofs each other, being 
drove in with it, the ends of which are folded 
up into the hollow top, and a cap of parchment 
tied over it'till ufed. 

When thefe fuzes are drove into the loaded 
lliell, the lower end is cut oft' in a flope, lb that 
the compofition may inflame the powder in the 
Ihcll : the fuze muft have liich a length as to 
continue burning all the time the Ihcll is in its 
range, and to fet fire to the powder as foon as it 
touches the ground, which inftantly burfls into 
many pieces. When the dillance of the b.utery 
from tlieobjcdl is known, the time of the fliell's 
flight may be computed to a ferond or two ; 
which being known, the fuze may be cut ac- 
conlingly, by burning 2 or 3, and making ufe of 
a watch or a. firing by way of a pendulum to 
vibrate feconds. Sec Table of Loaded-lhells 
Experiments. 


^ahle of Fuzes, containing the greateft ranges correfponding to a given time of flighty and the length of 
fuze, alloviing 4, 4}, 5 fcconds to each inch of fuze. 


Time in 
feconds 

Fuze in inches 

1 

Range in 
yards 

Time in 
feconds 

Fuze in inches 

Range in 
yards 

Time in 
feconds 

Fuze in inches 

Range in 
yards j 

4 

4-5 


4 

| 4-5 

5 

4 

4-5 

5 

1 

0.25 

0.22 

jo. 20 

. 

54 

‘•31 

1. 17 

• 1.03 

148 

91 

2.jS 

2.1 1 

1.90 

485 

I 

C.31 

jO. 2 b 0.23 

8 


1.3S 

I.2z 

1. 10 

162 

9 

2.44 

2.17 

*•95 

5*0 

1 

2 

0.30 

”•.13 

,o- 3 ” 

12 

7 

. 1 

1.44 

I.2S 

1. 15 

178 

10 

2.50 

2.22 

2.C0 

53 ' 

a 

0.44 

,0.400.35 

16 

6 

1.30 

*•33 

1.20 

*93 


2.56 

2.28 

2.05 

564 


0.50 

0.44 

0.40 

21 

i 

1.36 

1.40 

‘•25 

210 

i 

2.60 

2-33 

2.10 

592 

I 

**■ 

0.56 

0.30 

!o -45 

27 

i 

1.63 

1.44 

1.30 

227 


2.69 

2.40 

2-*5 

621 

j 

2 

0.62 

0.55 

0 

4 

0 

34 

7 

T 

1 .69 

1.30 

‘•35 

245 

11 

2.7s 

2.44 

2.20 

650 


0.69 

0.6i 

0-55 

41 

7 

^•75 

1-36 

1.40 

263 

J 

2.81 

2.50 

2.25 

680 

5 10.75 

0.66 

0.60 

48 

i 

1.81 

r.6i 

1.45 

282 

i 

2.88 

2.56 

2.30 

7*0 

1 

0.0 J 

0.72 0.65 

57 

i 

1.88 

1.67 

1.50 

302 

i 

2.94 

2.61 

2-35 

74 * 

.1 

0.88 

0.78 

0.70 

66 

3 

1.94 

1.72 

‘•55 

323 

J 2 

3.00 

2.^7 

2.40 

773 

3 

4 

0.94 

0.83 

0.75 

76 

8 

2.00 

1.78 

1.60 

344 

1 

3*o6 

2.7a 

2.'45 

806 

4 

1. 00 

0.90 

0.80 

86 

i 

4 - 

2.06 

1.83 

*.65 

365 

, i 

3-'3 

2.78 

2,50 

839 

i 

1.06 

1 I -94 

0.85 

97 

i 

2.13 

1.89 

1.70 

388 

i 

3-*9 

2.83 

2-55 

873 

2 


1. 00 

0.90 

109 

i 

f«.i9 

*•95 

*•75 

411 

*3 

3-25 

2.89 

2.6o 

908 

9 

1. 19 

1.06 

0.95 

121 

9 


2.00 

1.80 

435 

i 

3 - 3 * 

2.9s 

2.65 

943 

5 


1. 11 

l.CO 

1 34 


2.31 

a»o6 

4.85 

459 1 

i 

3.38 

3.00 

2.70 

979 


Conti- 
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lit 

^ Fuze ui inches 

Range in 
yards 

4 

4-5 

5 


3-44 

3.06 

2.75 

1015 

H 

3-50 

3 ->» 

2.80 

*053 

I 

3-56 

3 -*> 

2.85 

1090 

i 

3-63 

3.22 

2.90 

1129 


3-69 

3.28 

2.95 

1168 

*5 

3-75 

3.33 

3-00 

1208 

1 

3.81 

3.40 

3-05 

*249 

i 

3.88 

3.44 

3.10 

1290 

i 

3 94 

3.50 

3-*5 

*332 

16 

4.00 

3-56 

3.20 

*3 5 

i 

4.06 

3 - 6 * 

3.25 

1418 

1 

2 

4.13 

3-67 

3.30 

1462 


4.19 

3-72 

3.35 

*507 

17 

4.25 

3-78 

3-40 

*.552 

I 

4 

43* 

3-83 

3-45 

*598 

1 

2 

4.38 

3-89 

3-50 

*645 

3 < 

4 

4.44 

3-95 

3-55 

1692 

i 3 

4 . 5 '^' 

4.00 

3.60 

*•740 

1 

4 

4.56 

4.06 

3.65 

1789 

i 

4.63 

4.11 

3-70 

1838 

k 

4.69 

4 -* 

3.75 

1888 

19 

4.75 

4.22 

3.80 

*939 

i 

4.81 

4.28 

3.85- 

.1990 

i 

4.88 

4.33 

3.90 

2040 

3 

4 

4.94 

4.40 

3.95 

2095 

20 

5.00 

4.44 

4.00 

2148 


s « 
I 8 


20 } 

f 

I 

21 

i 

f 

I 

22 

i 

i 

i 

23 

I 

i 

I 

24 
I 
i 
i 

25 

i 
i 
I 
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5.06 4. CO 4.05 
5-»3 4-56 4*10 
5.19 4.61 4.15 
5.25 4.67 4.20 

5-3* 4-7 > 4.25 
15.38 4.78 4.30 
5*44 4.83 4.35 
15.5^ 4*89 4 > 4 C^ 

5.56 4.95 4.45 
5.63 5.00 4.50 
5.69 5.06 4.55 
5.75 .11 4.60 
5.81 5.1: 4.65 
5.88 5.22 ^4.70 
5.94 5.28 A 75 
'6.00 5.33 14.80 
j6.o6 15.40 
i6. 13 : 5.44 
| 6 *i 9 | 5.50 
16-25 15.56 


'^31 


15 . 6 1 


16-38 5.67 5 .»o 
. :6-44 5.72 5.^5 
26 16.50 j5.78 5.20 


,6.56 '5.83 


i 16.6315.8915.301377 


{4.85 13 

14.90 

14.95 
5.00 

5.05 


15.25 




2208 

2257 

2311 

2368 

2425 

2482 

2540 

2599 

2658 

2719 

2779 

2841 

2903 

2966 

3029 

3093 

.58 

3223 

3289 

3356 

3424 

3492 

3561 

3630 

3700 

I 


.3 O 


26} 

27 

i 

i 

i 

28 

i 

i 

i 

29 

i 

i 


30 


31 


32 


6.69 15-95 

6.75 

6.81 

6.88 


6.94 6.17 


6.00 


•1.1 1 


4*5 


|6.o6 5.45 

5.50 
5.55 


5-35 

5.40 


6.22 >5.60 


b 343 

*315 

3988 

[4061 

| 4 I 35 

A 2 1 0 | 


7.00 
7.06 

7*36.3315.70 

7.19 16.40 15, 75 14439 

7.25 .... 

7.31 6.50:5.831^594] 
7.38 6.56 15.90 I4673 
7.44 6.61 


6.28 15.65 ,4286 

4362' 

■ - 

6.44 13.80 [45 >6 


7.50 
7.-)6 

7.63 

7.69 

'.75 
7.81 
7.88 
7.94!? .06 
8.00 i7.li 


>.67 

6.72 

6.78 


6-95 
7.00 


95 1475.3 
6.00 4833 
6.05 '4914 
6.10 49 . 

6.83 6.15 15078 
6.89 6.20I5161 
6.Z5 15244] 
6.3015328 

6.35|S4‘3 

6.4015499 


8.06 17.17,6.4515585 
8.13 17.2’ ji>.50i5662 
8.19 17. 28 16.55 '5760] 


N. B. I'he life of this table is obvious from rule. For inftance, the range of an 8-Inch 
infpcdlion only. The ufe of the following ta- fticll is ordered to be 1206 yards ; Quterc, ihe 
ble is to know the proper length of fuzes for all length of the fuze. Say, As 32 feconds is to 7 
the different mort.-irs, and their compofitions for inches, fo is 15 feconds to 3.28 inches, tlie 
any propofed range ; and, as fuzes burn equal fuze‘s length required. . 
lengths in equal times, hence . the following . 


Second Table of Fuzes. 




® {3 

• 4 .J 

0 

^ £ 

Total 
length 
of fuze 

Dianr.. 
of fuze 
at neck 

Diam. 
at the 
end 

Diam. 
at the 
cap. 

Length 

ofeom- 

pofit. 

0 

^ JL 

a c 

^ W) 
H-o.S 

Diam. 

ofeom- 

pofit. 
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of fuze- 
holes 

inch. 

in. pts. 

in. 

pts. 

in. pts. 

in. pts. 

in. pts. 

n m 

in. pts. 

in. pts. 

*3 

10 5 

2 

2 

I 47 

2 5 

8 

35 

58 

» 7tk 

10 

9 36 

I 

65 

* 5 

I 86 

7 5 

33 

5 * 


8 

8 5 

1 

6 

1 1 

I 86 

7 

32 5 

42 

* -d 

roy. 

4 5 

I 

2 

86 

* 3 

3 75 

22 

25 


coh. 

4 

I 


6 

1 1 

3 ^ 

19 10 





Grape-Jhoti 
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Grape-Jbott in artiUeryt is a combination of 
fmall '{hoc, put into a thick canvas bag, and 
corded ftrongly together, fo as to form a kind of 
cylinder, whole diameter is equal to that of 
the ball which is adapted to the cannon. 

To make grape-Jhot, a bag of coarfe cloth is 
made juft to hold the bottom which is put into 
it; tJicn as many fliot as the grape is to con- 
tain ; and with a ftrong pack-thread they are 
quilted to keep tlie Ihot from moving; and, when 
finilhcd, they are put into boxes for carriage, to 
be tranl'portcd wherever it is neceflary. 
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The numb'ft’ of Ihot in a grape varies accord- 
ing to the lervice or fize of the guns : in fea- 
fervice 9 is always the number ; -but .by land it 
is increafed to any number or flze, from an 
ounce and a quarter in weight/to 4 pounds. It 
has not yet been determined, with any degree 
of accuracy, what number and fize anfwers befi: 
in pradlice ; for it is well known, that they 
often fcatter lb much, that only a fmall number 
take place. Sec Practice. 


JixpermcKts n'ith land Grape-Shot, of 34 balls for a 6 -poundery 28 for a ^-pounder, and 10 for a 
j \-pcnnder, againji a canvafs 12 feet fquarcy the centre fs feet from the groundy in 1768. 


Nat. 

t-^owclci 

Line of metal 

Dift. 

Shot 

Remarks 

pjrs. 

lb. oz. 

feet 

feet 

thro’ 

6 

1 

2| under cent. 

600 

8 . 

Grazed at a great diftance. 


I 8 

ditto 

ditto 

3 >Reft clofe, a good grape. 


2 

9 in. ditto 

750 

2 Spread round the objeft. 


2 s 

■2 under ditto 

900 

. 'Grazed before the objeft. 


3 ! 

3 under ditto 

ditto 

3 ;Vciy good grape. Some fhort. 

3 

8 

centre 

600 

Grazed from 1 5 to 20 feet fhort. 


12 

ditto 

680 

6 Spread well. 


14 

ditto 

678 

5 'Spread well. 

li 

6; 2 feet over 

750 

2 Spread too high. 


6| centre 

(;00 


Ditto. 1 


In this and the following table the columns 
arc cafily underftood. By greatejl effeUy in the 
•following table, is meant the efteft of the beft 
round in four, which were fired each at 30 mi- 
nutes difference of elevation, beginning at o de- 
grees ; and that effeft (or number through the 
curtain) is exprefled in decimal parts of the 


whole charge of grape; i. c. .33 means 33 
hundredth parts of 9 lb. 40Z. = 3.3 lb. nearly : 
fo that if each experiment were fufficicntly pur- 
fued, thefe numbers would exhibit the compa- 
rative powers or fitnefsof each different kind of 
piece for grape-fliot, &c. 


Ordnance 


\N' eight of I Grcatcft effeft at 


powderj grape 


Grcatcft effeft at 


1 ■ • 

1 callb. 

length 

weight 

lb. 

— 

OZ. 

lb. 

oz. 

proporti- 
onal parts. 

weight, of 
grape thro’ 

lb. 

proporti- 
onal parts. 

weight of 
grape thro’ 

lb. 

1 

F. 

In. 

c. qr. lb. 

4 

8 

9 

~4 

•31 

3-4 

•33 

3-3 

jheavy J 




3 

0 

•5 

8 

•3* 

1.6 

•^3 

1.2 

6-pdr. y 

8 

0 

18 3 *3 

2 

0 

9 

14 



.22 

2. 

c 




2 

c 

5 

8 



•29 

i«6 

light f 




2 

.c 

9 

H 

•34 

3-4 

.29 

2.9 

6-pdr. \ 

4 

6 


I 

8 

5 

8 

•39 

2.1< 

•38 

2. 

3-pdr. 

3 

6 

2 2 19 

I 


S 

0 

.42 

2. 

•30 

1-5 




0 

12 

5 

0 

.62 

1.8 

.40 

1.2 


chafe 



1 




ii' 



8-in. how. 

2 

n 

113 C 

2 

0 

00 

rn 

4 

•55 

^0. 

.27 

10. 

5idit. 

I 

6 

4 I IC 

1 

c 

1*3 

8 

.27 

1 3-6 

.22 

3- 


Hence 



• L A -6 

» -Hence, it is to be ifcat of the 

.3 diAerent forts of cannon ufed in thefe experi- 
ments, the 3 -pounder feems rather the beft, pro- 
portionally i dist is, it throws the largeft ihare 
through the curtain; often its half-charge at 
that diftance : fo that the efieA - of t\\x> 
3 -pounders is much greater than that of one 
6-pounder. But the 8-inch howitzer, which can 
be made to throw in from 3 to 5 of its charge 
(from iz to aolb. of Ihot) becomes thereby a 
very formidable piece, when it can be ufed for 
grape-ihot. 

Proper charges for grape-jhot have never yet 
been effectually determined : we can only give 
our advice from fome experiments ; that for 
heavy 6-pounders i-3d of the weight of the 
Ihot appears to be the beft charge of powder ; 
for the light 6-pounders, t-4th of the weight of 
the (hot; and for howitzers, i-8th or i-ioth 
anfwcrs very well. 


t h 

■ This kind of fire feems ftot yet to have been 
enough refpeCted, nor depended on. How- 
eVer^ if cannon and hbiVitzers can be made to 
throw I -3d or i-4th, and fometimes | their 
charge of grapc-fliot into a fpacc 39 X iz fret, 
at zoo and 300 yards diftance, and thofe fired 
10 or 12 times in a minute; it furely forms 
the thickefl: fire that can be produced from the 
fame fpace. 

^ Tin-cafe-fboti in artillery^ is formed by put- 
ting a great quantity of fmall iron fhoc into a 
cylindrical tin-box, called a canifier, that jufr 
fits the bore of the gun. Leaden bullets ate 
fometimes ufed in the fame manner ; and it muft 
be obferved, that whatever number or fizes of 
the Ihots are ufed, they muft weigh, with their 
cafes, nearly as much as the Ihot of the piece. , 
Cafe-Jbott formerly, confifbed of all kinds of 
old iron, ftones, muftcet-balls, nails, fitc. and 
ufed as above. 


Table of Tin-Case-Shot. 



Shot 

Van - O 

0^ 

•s^ 

M'S 

s J 

Weight 

finilhed 

Number 
in one 
pound 

0 £ 

aj OJ 

V- 

’P a 

Wt. 

N«. 

w ^ 

J 0 


CS 0 

Q'o 


oz. 

N®. 

OZ. 

inch. 

inch. 

m. pts. 

lb. 

OZ. 

4Z 

6 

94 


H 


1.526 

39 


2 


6 

72 

15 

H 

I 

1.030 

27 

2 


24 G 

6-i 

48 


8 

1 

1.410 

2 1 

I2| 

2! 

24 F 

4 

84 

'.U 

8 

I 

l.ZI I 

21 

i3i 

4 

18 

4i 

38 

9i 

71 

I 

1.410 1 

17 

3i 

27 

12 G 

2 

43 

7i 

H 

7 

B 

I.2I 1 

10 

I2i 

4 

12 F 

H 

107 

7i 

H 

1 

• 961 

10 

8 i 


9 

2 

73 

5i 

6 

6 

I.OOI 

8 

I 2 i 

57? 

9 G 

3 

27 

41 

5 1 

0 

10 

1.000 

5 

5§ 

Sh 

6 F 

H 

56 

4l 

5 

6 

T? 

.762] 

5 

3 1 

12 

3 

17 

34 

H 

4 

1 0 

•953 

2 

9l ! 

>4} 

Kh 

>7 

*7 


3 t 7 

5 

lU 

•9.‘;3 

1 

c i ( 

14? 

6 

70 

H 

475 

I 

.961 

9 

4i 1 

12 

71 H 

6| 

72 

il-’ 


I 

1.410 • 
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Explanation. ftands for garrifon-pieces, Eirc-Jhipy a veffel filled with combuflible ma- 
F for field-pieces, and H for howitzers. terials, and fitted with grappling-irons to hook, 

‘TubeSy in artiUeryy are made ufe of in quick and fet fire to the enemy’s Ihips in battle, &c. ‘ 
firing. They are made of tin : their diameter is From the bulk-head at the forecaftle to a 
z-toths of an inch, being juft fufficient to enter bulk-head to be raifed behind the main chains, 
into the vent of the piece ; about 6 inches long, on each fide and acrofs the fhip at the bulk-heads, 
with a cap above, and cut flanting below, in is fixed, clofe to the (hip-fides, a double row of 
the form of a pen ; the point is ftrengthened troughs, z feet diftance from each other, with 
with fome (older, that it may pkrCe the car- crofs troughs quite round, at about zi diftance ; 
tH'dge without bending. Tlirbugh this tube whic^'flne mortified into the others. The crofs 
is draaim a quick-match, the cap. being fitted troughs lead to the fides of the (hip, to the 
with mealed powder, molftencd with ^rits-of barrels, and to the port-holes, to give fire both 
wine. To pieeent the mealed powder from twrrels and to the chambers, to blow 

’fidling out by Carriage, a cap of paper or flatmel* open the ports; and the (ide-troughs ferve to 
'jRo^ped in ^irits of wine, is tied over it. S com- 
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communicate the fire all along the Ihip and the 
crofs troughs. 

The timbers of which the troughs are made, 
are- about 5 inches fquare j the depth of the 
troughs, half their thicknci’s j and they are fup-, 
ported by crofs pieces at every z or 3 yards, 
nailed to the timbers of the fliip, and to the 
wood-work which inclofes the fore and main 
malls. The decks ami troughs are all well 
paved with melted roliri. 

On each fide of the lliip 6 fmall port-holes 
are cut, from 15 to 18 inches large, the ports 
opening downwards, ami are clofe caulked up. 
Againll each port is lixed an iron cliamber, 
which, at the time of firing the Ihip, blows 
open the ports, and lets out the fire. At the 
main and fore chain.s, on each fide, a wooden 
funnel is fixed over a fire-barrel, and comes 
through a fcuttle in the deck, uj) to the 
Ihrouds, to fet them on fire. Both funnels 
and fcuttles mull be flopped with plugs, and 
have fail-cloth or canvafs nailed dole over 
them, to prevent any accident liajjpening that 
way, by fire, to the combullibles bclov/. 

'rhe port-hole.s, funnels, and fcuttles, not 
only ferve to give the fire a free pallage to the 
outfide and upper parts of the Ihip, and her 
rigging, but alfo for the inward air (other- 
wife confined) to expand itfclf, and puih 
through thofe holes at the time of the combulU- 
bles being on fire, and prevent the blowing up 
the decks, which otherwife mull of courfe hap- 
pen, from fuch a fudden and violent rarefaction 
of the air as will then be produced. 

In the bulk-head behind, on e.Jch fide, is cut 
a fmall hole, large enough to receive a trough 
of the fame fixe of the others; liom which, 
to each fide of the Ihip, lies a leading trough, 
oneend coming throughafally-port cut through 
the fhip's fide, and the other ‘fixing into a 
communicating trough that lies along the 
bulk-head, from one fide of the fnip to the 
other; and being laid with quick-match, at 
the time of firing either of the leading troughs, 
liomrnunlcatestheiircinan inllant to the contra- 
ry fide of the Ihip, and both fides burn together. 

Fire-barrels, for a fire-lhip, arc cylindric, 
on account of that make anfwering better both 
for filling them with reeds, and for (lowing 
them bttw een the troughs ; their infide dia- 
meters are about z\ inches, and rheir length 
33. The bottom parts are firft filled witlt 
double-dipt reeds fet on end* and die re- 
mainder withfire-barrel cornpofition,. which, is, 
corned powder 30 lb. Swedilh pitch 12,. falt- 
petre 6, and tallow 3, well mixed and melted, 
and then poured over them. 
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There are 5 holes of } inches diameter, and 
3 inches deep, made with a drift of that fize 
in the top of the cornpofition while it is warm ; 
one in the centre, and the other four at equal 
diilances round the fides of the barrel. When 
the cornpofition is cold and hard, the barrel is 
primed by well driving thofe holes full of fuze 
cornpofition, to within an inch of the top ; then 
fixing in each hole a llrand of quick-match 
twice doubled, and in the centre-hole two 
llrands the whole length ; all which mull be 
well drove in with mealed powder : then lay 
the quick-match all within the barrel, and 
cover the top of it with a dipt curtain, fallened 
on with ahoop tollipover thehead, and nailedon. 

Bavins, for a fire-lhip, arc made of birch, 
heath, or other fort of brufli-wood, that is 
both quickly fired, and tough : in length 2.5, 
or 3 feet ; the bulh-ends all laid one way, and 
the other ends tied with two bands each. They 
are dipped and IprinkleJ with fulphur the fame 
as reeds, only that the bulh-ends alone arc 
dipped, and Ihould be a little doled together 
by liaiul, as loon as done, to keep them more 
dole, in order to give a llronger fire, anrl to 
keep the brunches from brcal<ing in fliifting 
and handling them. Their comjiofition is, 
rofin 1 20 11). eoarfe fulphur 90, pitch 60, tal- 
low 6, and mealed powder 1 2 ; with fome fine 
ful})hur for faking. 

Iron-chambers, for a fire-lhip, arc 10 inches 
long, and 3.5 in diameter; breeched againll 
a piece of wood fixed acrofs the port-holes. 
When loaded, they are almoft filled full of 
coiDcd pow der, with a wooden tompion well 
drove into their muzzles. They arc primed 
with a fmall piece of quick-match thruft 
through their vents into the powder, with a 
part of it hanging out ; and when the lliip is 
fired, they blow open the ports, which either 
fall downwards, or are carried away, and fo 
give vent to the fire out of the fides of tlie Ihip. 

Curtains, for a fire-lhip, are made of barras,. 
about i of a yard wide, and i yard in length ; 
when they aie dipped, 2 men, with each a fork, 
mull run the prongs through the corner of the 
curtain at the fame end ; then dip them into 
a large kettle of cornpofition (which is the 
fame as the cornpofition forbavins) wellmcltedi 
and when well dipped,, and the curtain extended 
to its full breadth, whip it between 2 flicks of 
about 5.5 feet long, and 1.5 inches fquare, 
held clofe by 2 other men to take oflF the fiiper- 
fluous cornpofition hanging to it; then imme- 
diately fprinklcfaw-dull on both fides to.pre- 
. vent its flicking, and the curtain is finifhed. 
Heedft for a firc-fhip, are made yp in .fm^l 

bundle^ 
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bundles of about la inches in circumference, 
cut even at both ends, and tied with two bands 
each : the longeft fort is 4 feet, and the Ihorteft 
a.5 ; which are all the* lengths which are 
ufcd. One part of them are fingle-dipped, only 
at one end; the reft are double-dipped, i. e. 
at both ends. In dipping, they muft be put 
about 7 or 8 inches deep into a copper kettle 
of melted compolition (the fame as that for 
bavins) ; and when drained a little over it, to 
carry off the fuperHuous compofition, fprinkle 
them over a tanned hide with pulverifed fulphur, 
at fome diftance from the copper. 

Stores / er a Fire-ship of 150 tons. 

Number. Value. 

Fire-barrels - 8 - ;^.8o o o 

^lantity of Composition for preparing the fores of a Fire-ship. 


For 8 barrels 

I‘‘or ; barrels of priming compofition 

For curtains, bavins, reeds, and fulphur to fait them 


Total 


D 

u* 

1 b 

0 ^ 
CO P- 

Corned 1 
Powder] 

Pitch 

Rofin 

Tallow 

Tar 

Oil- 

pots 

175 

1 

14c 

20c 

96c 

350 

480 

350 

2] 

175 

8c 

50 

25 

11 

17.V 

340 

|i 3 >c 

830 

196 

■ 

130 


I 1 


3 i 


Iron chambers - iz - 
Priming compofi- 
tion barrels 

Quickmatch barrels i 
Curtains dipped 30 
Long reeds fingle 7 ^ 
dipped i ^ 

{ <lo«ble> 

dipped S 

Bavins fingledipped 209 


- Cii o 

- - at o 

30 

-30 

■ - 10 15 

- - 2 18 

- - I 17 

- - 10 o 


o 

o 

o 

o 

0 

9 

€ 


/•144 II 3 


T otal weight of the compofition 3107 pounds, 
equal to C. 26: 3: 2. 

Compofition allowed for the reeds and bar- 
rels, -of the whole of the laft article, which 
is equal to 160 lb. making in the whole 3177 
pounds, or C. z8 : i : 13. 

Portfires, in artillery, may be made any 
length : however, they are feldom made more 
than 2 I inches. The interior diameter of port- 
fire moulds fhould be of an inch, and the 
diameter of the whole port-fire about | an inch. 
I'hc paper cafes muft be rolled wet with pafte, 
and one end folded down. They are ufed in- 
ftead of matches to fire artillery. The compo- 
lition of wet port-fires is, falt-petre 6, fulphur 2, 
and mealed powder i ; when it is well mixed 
.and fieved, it is to be moiftened with a little 
linfeed oil : the compofition for dry port-fire is, 
falt-petre 4, fulphur 1 , mealed powder 2, and 
antimony 1. 

Rockets, in jyrotechty, an artificial firework, 
confifting of a cylindrical cafe of paper, filled 
with a compofition of. certain combuftible in- 
gredients i which, being tied to a ftick, mounts 
into the air to a ccnfulerable height, and there 
bui.'^s: they arc ficquently ufed as fignals in- 
wir time. 


Compofition for fky-rockets in general is, 
falt-petre 4 lb. brimftone 1 lb. and charcoal 
ii lb: but for large fky-rockets, falt-petre 4 lb. 
meal-powder 1 lb. and brimftone 1 lb: for 
rockets of a middling fize, falt-petre 3 lb. ful- 
phur 2 lb. meal-powder i lb. and charcoal 

I lb. 

^lick-match, in artillery, is of ,2 forts, cotton 
and worfted : the firll is generally made of 
Inch cotton as is put in candles, of Icvcral 
fizes, from i to 6 threads thick, according to 
the pipes it is deligned for. The ingredients 
are, cotton ilb. 1 2oz. falt-petre 1 lb. 8 oz. Ipirits 
of wine 2 quarts, water 2 quarts, ifinglafs 3 gills, 
and meal powder 10 lb: it is then taken out 
hot, anil laid in a trough where fome mealed 
powder, moiftened with fpirits of wine, is tho- 
roughly wrought into the cotton. This done, they 
are taken out feparately, and drawn through 
mealed powder, and hung upon a line to dry. — 
The compofition for the fecond is, worfted 10 02. 
mealed powder lolb. fpirits of wine 3 pints, and 
white-wine vinegar 3 pints. 

•S’fiiA’sj^-LADDERS, are ufed in fcaling when 
a placfc IS to be taken by furprife.' I'hey are 
made- feveral ways ; here, we make them' of 
flat ftaves, fo as they may move about their 

pins, 
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pins, and ihut like a parallel ruler, for conve- 
niently carrying them : the French make them 
of feveral pieces, fo as to be joined together, 
and to he made of any neccflkry length : foine- 
•imes they are made of Angle rojies, knotted at 
upper diftances, with iron hooks at each end, 
OTe to faften them upon the wall above, and 
tl?c other in the ground; and fometimes they 
are made with z ropes, and ftaves between 
them, to keep the ropes at a proper diftance, 
and to tread upon. "When they are ufed in the 
aftion of fcaling walls, they ought to be rather 
too long than too Ihort, and to be given in 
charge only to the ftouteft of the detachment. 
The foldicrs fliould carry thefc ladders with 
the left arm pafled through the fecond ftep, 
taking care to hold them upright clofc to their 
lides, and very fliort below, to prevent any ac- 
cident in leaping into the ditch. 

The firft rank of each divifion, provided with 
ladders, fhould fet out with the rell at the fig- 
•al', marching refolutely with their firelocks 
0ung, to jump into the ditch : when they are 
arrived, they Ihould apply their ladders againd 
Ae parapet, obferving to place them towards 
the falient angles rather than the middle of the 
curtain, becaufe the enemy have lefs force there. 
Care muft be taken to place the ladders within 
a foot of each other, and not to give them too 
much nor too little flope, fo that they may not 
be overturned or broke with the weight of the 
foldiers mounting upon them. 

The ladders beitig applied, they who have 
carried them, and they wlio come after, fliould 
mQunt up, and. rufli upon the- enemy fword in 
hand ; if he who goes firft, happens to be over- 
turned, the next fhould take care not to be 
throw.n down by his comrade; but, on the con- 
trary, immediately mount' himfclf, fo as not to 
give the enemy time to load his piece. 

As the foldiers who mount firft may be eafily 
tumbled over, and .their fall may caufc the at- 
tack to fail, it would perhaps be right to pro- 
teik their bteafts with the fore-parts of cui- 
rafles; becaufe, if they can penetrate, the reft 
may. eafily follow. 

The fuccefs of an attack by fcaling is infal- 
lible, if they movint the 4 fides at once, and 
take care to Ihower a number of grenades 
amongft the enemy,, efpccially when fupported 
by forae grenadiers and picquets, who fliare the 
attention and fire of the enemy. 

LAdDLES, vcigunntfj^ arc of copper, 
to bold th« powder for loading of guns, with 
long handlea ^ wood, when cartridges are no^ 
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L4M99, ifl laitratery ate very /haall,! 

made copper, with foort haiuUes of woqtU, 
ufod ta fUUng the foxes of Ihells, ox any 
compofieion, tq fiU the cafos of fty-xpckets«. 
&c. 

LANCE, or jmelith a fort of weapon, mneh 
ufed of old. 

So Lance, to throw a lanco. 

LANE, in a miHtaty is where men aiw- 
drawn up. in two ranjks. lacing qq« another, aa ioi 
a ftreet, for any great perfoo to- throuf^, i. 
or fometimes for a. fold^ to run the gani^pe. 

LANS-PESATE, > in fame ©f tlic fortigHi 
LANCE-PESATE. i tro^s, is afoldier that 
does duty as a corporal, eljpecially on guards 
and detachments. 

I ANTERN , I commonly called Mulcovy 

LANTtlORN, / lanterns, being a kind of 
dark-lanterns, ufed in the field, when dark, to 
liglit the gunners in the camp to prepare the 
ftores, &c. 

LASING-RINGS, T in artillery, with 

LASHING-RINGS,/ hoops, fixed on 
the fide-pieces of travelling carriages, to lalh 
the tarpauling, as alfo to tie the Ipoiigc, ram- 
mer, and ladle. See Carriage. 

LATH, \nhtulding, a long, thin, and narrow 
flip of wood, nailed to the rafters of a roof or 
cieling, in order to faften the covering. They’ 
are diftinguiftied into three kinds, according 
to the different kinds of wooil of which they 
are made, viz. heart of oak, fap-laihs, deal- 
laths, &c. 

LATITUDE, \n geography, the diftance of 
any place from the equator, meafured in de- 
grees, minutes, feconds, &c. upon the meri- 
dian of that place ; and is either north or fouth,. 
according as the place is fituated either on the 
north or fouth fide of the equator. See Gto- 

GRAPHV. 

LAW of arms, is a law which gives precepts 
how to proclaim a war, to attack the enemy, 
and to punifh offenders in the camp. 

NBlitary-l^Ayr. See Courts-Martial. 

of marque, or letters of marque, that by 
which perfons take the goods or Jfhipping of 
the party that has wronged them, as in time of 
war, whenever they can take them within their 
precinfts. 

LAZARUS,") a military order inftituted at 

LAZARO, J Jcrufalem by the Chriftians of 
the Weft,, when mafters of the holy land, wha 
received pilgrims under their care, and guarded' 
them on the roads from the infults of the Ma- 
hometans. This order was inftituted in the 
year 1119,. and confirmed by a bull of pope 

Alcx-^ 





Alexander IV. in i%s.s* vbo gav« b tM mlit oC 
St. Auguftine. 

LEAA a.nietal wall Ifutfrwii k Is emf^oyed 
for varipua qmcWIc ufass aa i|i. th^in iheets for 
coveting buUd>ags> fw pipest pumps* Ihot* 
buJ^et^ Mfbdpwfit for leouring iron bars in hard 
Hones, for fund^ kinds of large veflels for 
evaporation^ aodii^i:^ other mechanic purpofes. 
See Balls. 

LEAGUE,, in mSiary hyiory^ a meafure of 
length, containing more or lefs geometrical, 
pacos, according to the dlHcrent ' ufages and 
cuHoms^of countries. A league at Tea, where 
it is chiefty ufed by us, being a land-meafure 
moftly peculiar to the French and Germans, 
contains 3000 geometrical paces, or 3 Eng- 
lilh miles. 

The French league fometlmes contains the 
fame meal'ure, and, in feme parts of France, it 
conlids of 3500 paces : the mean or common 
league confifts of 2400 paces, and the little 
league of 2000. The Spanilh leagues are larger 
than the French, 17 Spanifh leagues making a 
degree, or 20 French leagues, or 69 and i Eng- 
lifii ftatute miles. 'I'he German and Dutch 
leagues contain each 4 geographical miles. 
The Perfian leagues are pretty near of the fame 
extent with the Spanilh; that is, they are equal 
to- 4 Italian miles, which is pretty near to what 
Herodotus calls the length of the Perlian para- 
fang, which contained 30 Itadia, 8 whereof, 
according to Strabo, make a mile. 

League, alfo denotes an alliance or confede- 
racy between princes and Hates for their mutual 
aid, either in attacking fome common enemy, 
or in defending themfelves. 

1 .EGATUS, in Roman aatiquiiyy a milimry 
officer who commanded as deputy of the chief 
general. 

LEGION, in Rotnaa antiquity, a body of foot 
which conliHcd of ten cohorts. 

The exact number contained in a legion, was 
fixed by Romulus at 3000 ; though Plutarch af- 
fures us, that, after the reception of the Sabines 
into Rome, he incrcafed it to 6000. The com- 
mon number afterwards, in the firH times of the 
free Hate, was 4000 ; but, in the war with Ha- 
nibal, it rofe to 5000; and after tlur, it is pro- 
bable that it funk again to 4200, which was the 
number in the time of Polybius. 

LETTER of mart, "1 a letter granted to one 

LETTER of marque,} of the king’s fubjefts, 
under the privy-leal, impowering him to make 
reprifals for what was formerly taken from him 
by the fubjefts of another Hate, contrary to the 
law of iijart.. See Marque. 
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Lrxtbr (f iivirt, a. commiffion granted by 
the loads of the admiralty, or by the vice-ad- 
miral of apy diHant province, to the commander 
of a merchant Ihip, or privateer, to cruife againft,. 
and make prizes of the enemy’s Ihips and vef- 
fels, either at fea, or in their harbours. 

L£V£L, an InHrument to draw a line pa- 
rallel to the horizon, whereby the difference of 
alcent or defeent between leveral places may be 
found, for conveying water, drainit^ fens, &c. 

./ftV-LEVEL, that which Cbqws the line of le- 
vel by means of a bubble of air, inclofed with 
Ibme liquor in a glals tube of an indeterminate 
length and thicknefs, whofc two ends are her- 
metically fcalcd. When the bubble fixes itfelf 
at a certain mark, made exactly in the centre of 
the tube, the plane or ruler wherein it is fixed 
is level : when it is not level, the bubble will 
rife to one end. This glafs tube may be fet in- 
another of brafs, having an aperture in the mid- 
dle, whence the bubble of air may be obferved. 
There is one of thefe inHruments with fights, 
being an improvement upon the laH deferibed,- 
which, by the addition of more apparatus, be- 
comes more commodious and exaft : it confiHs- 
of an air-level about 8 inches long, and 7 or 8 , 
lines in diameter, fet in a brafs tube, with an' 
aperture in the middle : the tubes are carried 
in aHrong Hraight ruler, a foot long, at whofc 
ends are fixed two fights, exactly perpendicular 
to the tubes, and of an equal height, having 
a fquare hole, formed by two fillets of brafs 
croffing each other at right angles, in the mid- 
dle whereof is drilled a very little hole, through 
which, a point on a level with the inHriiment is< 
deferibed: the brafs tube is fattened on the ruler 
by means of two ferews, one whereof ferves to- 
raife or deprefs the tube at pleafure, for bring- 
ing towards a level. The top of the ball and. 
focket is riveted to a little ruler that fprings,, 
one end whereof is fattened with ferews to the 
great ruler, and at the other end is a ferew fer- 
ving to raife and deprefs the inttrument when- 
nearly level. 

Artillery foot-\jtvth, is in form of a fquare,, 
having its two branches or legs of an equal, 
length, at the angle of which is a fmall hole,, 
whence hangs a line and plummet, playing on 
a. perpendicular line in the middle of a qua- 
drant : it is divided into twice 45 degrees fromi 
the middle. (PI. XII. fig. 5.) 

Gwwtfr’j-LEVEL, for levelling pieces of ar- 
tillery vqq nfiitsqf a triangular brafs plate, about 
4 inc^^;9X the bottom of which is a portion* 
of a. circle divided into 45 degrees; which .angle 
iaTufficient for the highcH elevation of cannons,. 

nior- 
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mortars, arid howitzers, and for giving fliot and 
Jhclls the grcatefl: range ; on the centre of this 
fe'ginent of a circle is fere wed a piece of brals, 
by means of which it may be fixed or ferewed 
at pleafure ; the end of this piece of brafs is 
made fo as to ferve for a plummet and index, 
in order to lliow the different degrees of eleva- 
vation of pieces of artillery. This inftrument has 
alfo a brafs foot, to fet upon cannon or mor- 
tars, lb that when thefe pieces are horizontal, 
the inftrument will be perpendicular. The foot 
of this inftrument is to be placed on the piece 
to be elevated,' in fuch a manner, as that the 
point of the plummet may fall on the proper 
<iegrec, &c. (Fig. 6.) 

The moft curious inftrument for the ufe of the 
artillerift,wa$ lately invented by the very ingeni- 
ous Capt. Congreve, of the royal artillery; having 
the following qualifications, viz. i. It will find 
the inclination of any plane, whether above or 
below the horizon. 2. By applying it either to 
the cylinder, or outfide, of any piece of ordnance, 
angles of elevation or dcpreffion may be given 
to the 60th part of a degree, with left trouble 
than the common gunner's quadrant, which 
only gives to the 4th part of a degree. 3. It 
will give the line of direftion for laying cither 
g;uns or mortars to an objeft above or below 
the horizon. 4. It will find the centre of metal 
of any piece of ordnance. 5. With it, a point 
may be fotind in the rear of a mortar-bccl, in 
the vertical plane of the mortar’s axis ; conle- 
quently a longer line of fight is given for di- 
rc<fting them to the objc< 5 b tlian the ufual way. 
6. It anlwers all the purpofes of a pair of cal- 
lipers, with the advantage of knowing (to the 
looth part of an inch) diameters whether con- 
cave or convex, without the trouble of laying 
the claws upon a diagonal fcalc. 7. On the 
fides of the inftrument are the following lines, 
viz. equal parts, folids, plains and polygons, 
logarithms, tangents, verfed fines, fines and 
numbers, plotting fcales, and diagonal fcale of 
incites for cutting fuzes by. 8. In the lid of 
the inftrumcnt-cafe is a pendulum to vibrate . 
half-feconds. It is likewife of fingular ufe in 
furveyingj as, i. It rakes horizontal angles to 
the 60th part of a degree. 2 Vertical angle.s. 
3. Levels. 4. Solves right-angled plane trian- 
gles. 5. Oblique-angled plane triangles. 6. An- 
fwersall the purpofes of a protraftor, with the ad • 
vantage of laying down angles cxadlly as taken 
in the field. N. B. Capt. Jordatte’s ingenious 
inftrument anfwers nearly the fame purpofes. 

LEVELLING, the finding a line parallel to 
tke horizon at one or more ftations, and fo' 


to determine the height of one place in regard 
to another. 

A truely level furface is a fegment of any 
Ipherical furface, which is concentric to the 
globe of the earth. A true line of level is an 
arch of a great circle w hich is imagined to be 
deferibed upon a truely level furface. 

The apparent level is a ftraight line drawn 
tangent to an arch or line of a true level. Every 
point of the apparent level, except the point 
of contaft, is higher than the tru« level : thus 
(Plate VI. fig'. I.) let jB ^ G be an arch of .a 
great circle drawn upon the earth : to aaperfon 
who ftands upon the earth aty/, the line HD 
is the apparent level, parallel to his rational 
horizon k R j but this line, the further it is ex- 
tended from its ftation A, the further it recedes 
from the centre; for B C is longer than A C, 
and D C is longer than B C, ^c. 

The common methods of levelling are fiiffi- 
cienc for laying pavements of walks, for con- 
veying water to fmall diftances, for placing ho- 
rizontal dials, or aftronomical inftruments; but 
in levelling the bottoms of canals or ditches in 
a fortification, w hich are to convey water to 
the diftance of many miles, the difference bc- 
tw'ccn the apparent and true level muft be taken 
into the account: thus (fig. z.) let lAL be 
an arch of a great circle upon the earth ; let it 
be required to cut a canal, whofc bottom fhall 
be a true level from A to B, of the length of 
5078 feet. I'he common mcthotl is, to place the 
levelling inftrument in the bottom of the canal 
at A, and looking through the fights placed 
horizontally at a ftick fet up perpendicular at B, 
to make a mark where the viiual ray or line of 
the apparent level points at £, and then to fink 
the bottom of the canal at B, as much below E 
as /f is below D : but this will not give us a 
true level; for, according to Cafllni’s calcula- 
tion, at the diftance of 5078 feet, the apparent 
level is 7 inches above tJie true ; and therefore, 
to make a true level, B muft be. funk 7 inches 
lower than the apparent level diredls ; fo that, 
if yf be 4 feet below 2 ), B muft be 4 feet 7 in- 
ches below the mark E. We have here men- 
tioned the error which will arife from placing 
the level at one end of the line to be levelled, 
and Ihown how to correft it; but, in moft cafes, 
it is better to make a ftation in the middle of the 
line to be levelled : thus, if the points // and B are 
to be levelled, place the inftrument in the middle 
at A, and, fetting up fticks perpendicular at H 
and 5 , make marks upon each ftick where the 
apparent level points, as E and F: thofe points 
arc level j and, if you fink H as much below F 

as 
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as B is below Et HAB will be a true level. 
When the bottom of a canal is thus truely le- ' 
vel, if water be let in at one end, it will rife to 
the fame height at the other. If water be re- 
quired to run with any velocity, that is of an- 
other confideration : a river will run, though 
very flowly, which hath not 6 inches defcent 
below die true level for a mile in length. If a 
river whofc water is foul, be required to run 
with fuch a velocity as to carry its foulnefs into 
the fta, 1 6 inches, or at leall i foot, fall be- 
low the true level, in a mile running, have 
lieen thought fufficient by perfons {killed in 
that aifair. 

'I'his we thought necelihry to premife before 
we explained the method ufed in levelling, 
which is as follows. Suppofe the height of the 
point A (Plate VI. fig. 3.) on the top of a 
mountain, above that of the point B at the 
foot thereof, be retjuiredj place the level about 
the middle diftance, between the two points, 
.as ini), and ftaves in A and 5 j and let thcl'e 
be pel Ions inflru^led \v:th (ignals for railing 
and lowering on t!ie ftaves little marks of 
pafteboard, or any fuch matter : the level be- 
ing placed horizontally, &cc. look towards the 
ftaff A E, and caule the mark to be raifed or 
lowered, till the middle, upper edge, or other 
moft confpicuous part, appear in the vifual ray •, 
then meafuring exaftly the perpendicular 
height of the point E above A, which fuppofc 
8 feet 6 inches, fet that down in your book •, 
then turn the level horizontally about, that the 
eye-glafs of the tclefcope may be ftill next the 
eye, when you look the other way, (if you have 
only plain fights, die inftrument need not be 
turned) and caul'e the perfon at the IfafF B to 
raife or lower the mark till fomc confipicuoiis 
part fall in the vifual ray, as at C: tlu n mea- 
furc the perpendicular of C above B, which 
fuppofe ao feet 8 inches; fet this alfo down in 
the book above the. other numbers : fun trait 
the one from the other ; the remainder will be 
I a feet a inches, which is the difference of 
level between A and 5 , or the height of the 
point A above 5 . 

If the point JD, where the inftrument is fixed, 
be in the middle between A and 21, there will 
be no neceflity for reducing the apparent level 
to the true,, the vifual ray being then equally 
raifed above the true level. 

If it be farther, required to know whether 
there be a fufficient defcent for conveying wa- 
ter from the fpring A to the point B (ng. 4.) 
.here, as the dittance from A to B is confider- 
'.abk, it is requiftte that fevefal operations be 


made. Having then chofen a proper place for 
the firft ftation, as at /, fet up a ftaff in die 
point A, near the fpring, with a proper mark 
to Hide up and down the ftaff, as L ; and mca- 
fure the diftance from A to /, which fuppofe 
2000 yards. Then the level being adjufted 
in the point Jf, let the mark L be raifed and 
lowered till you efpy fome confpicuous part 
through the tclefcope, or fights, and mcafure 
the height yf which fuppofe 13 feet 5 in- 
ches. But 111 regard to the diftance A /, which 
is 2000 yards, you muft have rccqurfe to your 
table for reduAioh, fubtrafting 1 1 inches, 
which will leav|. the height AL 12 feet 6 in- 
ches; and this note down in your book. Now 
turn the level horizontally, fo as the eye-glafs 
of the tclefcope may be towards the ftaff at Ay 
and fixed upon another ftaft* at H : caul'e the 
mark G to be moved up and down, till you 
can efpy fome confpicuou.s part : meafure the 
height // G, which fuppofe 6 yards 4 feet 2- 
inches : mcafure likewife the diftance of the 
points ///, which fuppofe 1300 yards; for 
which diftance, 4 inches 8 lines mull: be fub- 
trafted from the height 2/ G, which will leave 
but 6 y.ards, 3 feet, 9 inches, 4 lines, to be taken 
down in your book. This done, remove the 
level forwards to £, whence the ftaff H may be 
viewed, as alfo another ftaif at D; and proceed 
in every refpeft as before. 

When a proper ftation for the level has been 
pitched upon between the two points, the two 
heights obfciwcd at that ftation muft be writ- 
ten down in two columns ; namely, under the 
firft column, thole oblerved when the eye was 
from the fpring or towards the point, which 
may be called back-fights; and under tlie I'c- 
cond column, thofe oblerved when the eye was 
next the fpring, or the fore-fights. 

Having fummed up the height of each co- 
lumn Icparately, fubtraft the lefl'cr from the 
greater, and the remainder will be the diff'e- 
rence of level between A and B. 

If the diftance of the two points be required,, 
add all the diftances mcafured together ; and,, 
dividing the difference of height by the yards, 
of the diftances, for each 200 yards you will 
have a defcent of about 2 inches 9 lines. 

Dr. Halley fuggefts a new method of level.- 
ling, which is performed wholly by the baro- 
meter, in which the mercury is found to be- 
fufpended to fo much the lefs height,, as the 
place k more-..rcm.ote from the centre of the 
eartliC ' 'Hence it follows,, that the different 
height of the mercury in two places g.ivcs the 
difi'erence of level. 

Mr. 
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'Mr. Difrhtiffi, from fomc obftrvations«ttlie 
•top and bottom of tlie monument in Lohdoii, 
found that the mercury fell i-ioth of an inch 
.at every 82 fcet of perpendicular afcejit, when 
.the mercury was at jO inches. Dr. Halley al- 
iows of' i-ioth of an inch for every jo yards ; 
.and, confidering how accurately barometers 
.are- now made, we think this metliod fuffici- 
.cntly ejta<9; to take levels for the conveyance 
.of water, or 'any' other military purpofes, and 
indeed lefs liable to errors than the common 
levels. Mr. ' Derham alfo found a dilference 
of 3 inches 8-ioths between the height of the 
mercury at the top and bottom of Snowdon- 
hill, in Wales. 

For the common occafions of levelling, let 
.a pole upright in a Ipring, pond. See. and mark 
how many feet and inches are above water j 
then let up another pole of equal length with 
the other, in the place to which the water is to 
come. Place the centre of a quadrant on the 
top of this laft pole, the plummet hanging 
.free i fpy through the fights the top of the 
pole in the water, and if the thread cuts any 
degree of the quadrant, the water niay be con- 
veyed by a pipe laid in the earth. If you can- 
not fee from one extreme to the other, the 
a)peration may be repeated. 

Levelling Jt-aves, inftruments ufed in le- 
velling, that carry the marks to be obferved, 
.and at the feme time meailire the heights of 
thofe marks from the ground. Thefe ullially 
.confift of 2 wooden Iquare rulers, that Aide 
A>ver one another, and arc divided into feet, 
inches. See. 

LEVlvR, in mechanics^ an infled.ive line, 
rod, or beam, moveable about, or upon a fixed 
point, called the prop or fulcrum, upon one 
.end of which is the weight to be raifed ; at 
the other end is the power applied to raife it, 
as the hand. See. 

Since the momentum of the •weight and 
power are as the quantities of matter in each, 
multiplied by their relpefttve celerities j and 
.the cclcfititt are as the diftances from the cen- 
.tre of motion, and al(b as the paces jxilled 
through in a perpendicular direction in the lame 
time i it mull follow', that there will be an equi- 
librium between the weight and power, when 
they are to each other reciprocally as the di- 
llances from the centre, or as the celerities of 
the motions, or as the perpendicular alcent or 
ddeent in the fame time ; and'.diis unurerfally 
in all mechanical powers whatlb^¥es> and which 
is therefore the fundamental e^cipk of all 
fnechanics. See Mechanical Powers. 
IJEIJTENANT, is the fccond comrnif- 


L 1 M 

fioned officer in every company of both foot and 
horfe, and next to the captain, and who takes 
the command upon the death or ablence of the 
captain. 

Lieutenant nf artiUery. Each company of 
artillery has 4; 1 firft and 3 fecond lieute- 
nants. The iirlt lieutenant has the feme detail 
of duty with the captain, becaufe in his ab- 
lence he commands the com])any : he is to fee 
that the foldiers are clean and neat } chat their 
clothes, arms, and accoutrements, arc in good 
and ferviceable order ; and to watch over every 
thing clfe, which may contribute to their 
health. He mull give attention to their being 
taught their exereiJe, fee them piuivtuallv 
paid, their incifcs regularly kept, and to vifit 
them in the hotpirals when fick. Lie mull aflift 
at all parades, &c. He ought to U!..Urftand 
the doClrine of projectiles and the Ki-. nee of 
artillery, with the various efleifls ot' gun- 
powder, however managed or direiJVed -. to en- 
able him to conllru6b and dilpol’c his batteries 
to the belt advantage j to plant his cannon, 
mortars, and howitzers, fo as to produce the 
greateft annoyance to an enemy. lie is to be 
well Ikilled in the attack and defence of forti- 
fied places, and to be converlant in arithmetic, 
mathematics, and mechanics, &c. 

Second Lieutenant, in the artillery, is the 
feme as an enfign in an infantry regiment, 
being the youngell cominiffioned officer in the 
companjr, and mull alfill the firft lieutehanc in 
the detail of the company’s duty. His other 
qualifications Ihould be equal with thofe of the 
firft lieutenant. 

{ of engineers. See Engineer^ 
colonel. Sec Colonel. 
general. See General. 
Lieutenant de roy, the deputy-governor 
of all ftrong towns in France, who is a check 
upon the governor, and commands in his ab- 
fence. 

Lieutenant reformed, he whofe company 
or troop is broke or dilbanded, but continued 
in whole or half pay, and Hill preferves his 
right of feniority and rank in the army. 
LIFE-GUARDS. Sec Guards. 

LIGH I'-HORSE. See Cavalry. 
I..IMBER, in artillery, a two-wheel car- 
riage with lhafts to fallen the trail of travelling- 
carriages by means of a pintle or iron pin, when 
travelling, and taken off on the battery, or 
when placed in the park of artillery $ which ih 
called unlimbering the guns. See Carriage. 

LIME; in military archite^ure, is made of 
idl kind of ftoites, that will calcine: that 
which is made of the hardeft ftones is the bed,. 

and 
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aad the worft of alh that which is made of 
chalk. 

Different counties in England produce dif- 
ferent kinds of lime-ltones.' In Kent, abound- 
ing with chalk-pits, the Ikiic is very bad. 
There are fonne rocks near Portfmouth, that 
make exceeding good lime. The belt lime 
in England is that made of the marble in the 
neighbourhood of Plymouth. Before the 
Itones are thrown into tlie kiln, they are to be 
broken into fmall pieces, otherwife the air 
contained in their cavities, being too much ex- 
panded by heat, makes them fly with lb much 
violence as to damage the kilns. Lime will 
not be fulHciently burnt in lefs than 6o hours. 
Themarks of well-burnt lime are,that its weight 
is to that of the ftone in a fcfquialterate pro- 
portion i that it be white, light, and fonorous ; 
that when Qakcd, it (ticks to the Tides of the 
velTel, L'liding forth a copious thick fmoke, 
and requires a great deal of water to (lake it. 

In Tome foreign parts they make good lime 
of all forts of lliells of fea-fifh, which dries 
and hardens in a very fliort time ; and when it 
is mixed with Dutch tciras, is very fit for all 
kinds of aquatic woiks. 

Lime (liould always be burnt with coals, 
and never with wood, the coals being (trongly 
impregnated with fulpliureous particles, which, 
mixed with the lime, make it more glutinous. 
See Mortar. 

1 . 1 MIT.S, in a military fenfe^ is that diftance 
which a centry is allowed on his poll, namely, 
50. paces to the right, and as many to the left ; 
and though the weather be ever fo bad, he mult 
not get under cover. 

LINCH-/;», in artillery^ that which pallcs 
through thb ends of the arms of an axle-tree, 
to keep the wheels or trucks from flipping off 
in travelling. See Carriage. 

LiKCH-r^«/, \n artillery t the flat iron under 
the ends of the arms of an axle-tree, to 
,flj;engthen them, and to diminifli the friction of 
the wheels. See Carriage. 

LINE, in geometryt a quantity extended 
in, length only, without any breadth or thick- 
jiefs. . It is formed by the flux or motion of 
a point. 

. There are two kinds of lines, viz. right lines 
and curve lines. Right lines are all thofe which 
•go the neareft way to any ^ven point. Curve 
dines are ufually divided into geometrical and 
•mechanical : the former are thofe which may 
•be found exaAly in all their points; the latter 
are thofe, Ibme or all of whofe points are not 
.•to be found precifely* but only teiuativelyj or 
aearly fo. 
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^ LineSt ennfidered . as to their pofitions, are 
either parallel, perpendicular, or oblique, &.c. 
Euclid’s fecond book treats moftly of lines, 
and_ of the efledbs of their being divided, and 
again multiplied into one another. 

Lime of battle, is the drawing up of an anu.y '- 
for an engagement, extending its front as fai 
as the ground will allow, that it may not be 
flanked. The Turkilh armies often draw tip 
in a curve line or half-moon, that, being very 
numerous, they may inclofe the enemy. Chrif- 
tian armies generally form, of draw up, in j 
lines i the firft called x)\t.frqnt, the fecond the 
centre, and the third the rear ; with a conve- 
nient diftance between them, and intervals, fo 
as not to put each other in confufion. Sec 
Battle. 

Lines, in fortification, bear feveral names 
and fignifications ; fuch as, 
f defence 
\ defence fiebant 
\defence razant 

Line oHcircumvaUatien 
Icouutervallation 
j counter-approach 
^defence prolonged 

Capital 

\AHi%of communication, 9 xt trenches that unite 
one work to another, fo that men may pafs be- 
tween them without being expofed to the ene- 
my’s fire : thence the whole intrcnchment round 
any place is fometimes called a line of communi- 
catiqn, bccaufe it leads to all the works. 

Infide Lines, are a kind of ditches towards 
the place, to prevent Tallies, &c. 

Outfide 'L.iKZi, are a kind of ditches towards 
the field, to hinder relief, &c. 

To Line, in a military fenfe, is nothing more 
than to environ a rampart, parapet, or ditch> 
&c. with a wall of malonry or earth. 

To Line be^es, &c. to plant troops, artilleiy, 
or fmall arms, dong them under their cover, 
to fire upon an enemy that advances openly, 
or to defend them from the horfe, &c. 

To break the Line, to change the direAion 
from that of a ftraight line, in erder to obtain a 
crols-fire. 

Lines, in a rmUtary JenJe, a name given to 
.all kinds of works made by an army from one 
town or ftrong poll to anotlier, behind which 
it is encamped, to guard a part of the country, 
dec. 


If 30 .arnty.'jis fp weak as to be within Unes, 
you ^e. care to have communications be- 
tween 1^ \^ages, and fmall parties of Ught- 
hbifo patroting towards the enemy, and to have 
yi^ts kndi centries polled lb near one another, 
‘X .th-it 
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that you may have intelli^ce of all their tranf- 
aftiona. 

7 * urning ekt of the Line, in a miUtary fenfi. 
The line turns out without arms whenever the 
Mneral commanding in chief> comes along 
the front of the camp. 

„ “^hen the Knes turn out, the private men w 
drawn up in a line with the bells-of-arms; the 
corporals on the right and left of their re- 
fpective companies ; the picquet forms behind 

the colours, with their accoutrements on, but 

without arms. . 

The ferjeants draw up one pace in the front 
of the men, dividing thcmfelves equally. 

The officers draw, up in ranks, according to 
their commiffioni, in the front of the colours ; 
two enfigns taking hold of the colours. 

TTie field-officers advance before the cajp- 
tains. 

The camp- colours on the Banks of the pa- 
rade are to be ftruck, and planted <^pofitc to 
the bells-of-arms ; the officers efpontoons are 
to be planted between the colours, and the 
drums piled up behind them ; the halberts arc 
to be planted between, and on each fide the 
bells-of-arms, and the hatchets turned from 
the colours. _ 

Line of direffm, in gunnery^ is a line for- 
merly marked upon guns, by a fliort point 
upon the muzzle, and a cavity on the bafe- 
ring, to direft the eye in pointing the gun ; 
but is at prefent moftly left off. 

f Uaft rejiftance,\amning. SeeMi»iNO» 

Line of\ march. Sec March. 

[d^ance, the interval between two 
ihin^, either in regard to time, place, or 
quantity. 

Line of gravitatm, of any heavy body, is a 
line drawn through its centre of gravity, and 
according to which it tends downw;-.i'ds. 

'Line offwifteji defeent,, of a heavy body, is 
the cycloid. SceCvci.oiD. 

I UfprojeHile. Sec Projectiles. 

that part of the botly op- 
jpofite to the enemy, wherein the Ihouldeis, 
Qic right arttij'and the fword, ffiould always be 
found; and wherein .ire alfo to be placed the 
two feet at the diffance of 1 8 Inches from each 
other. In whicb|l‘nft,, a man is laid to. be in. 
his line,, or to go out of his Hnc,.8Ec. 

Line, klfo denotes, a French 'meafure, con- 
taining i-izth part of an inch. It is of late 
i(fiequenitly made Ufe ’of 'ih oi^'cificulations. 
*5ce 

%iNKS,.' m ’the.nW reins,, 

W tbOiJgs uf Mtattiw.. ;uffid by ^ .Mvahy to 


that they “may hot dimeric, ^nty tenth tiuifi • 
is generally left to take care of them. 

LlNS-jS/kr. See Linch-PiNs. 

LlNT-^ji, in gumutyt a ftick hfed by’ the* 
gunners to fallen the match, which always keepi ' ' 
burning in time of aftion, ready to light the ' 
port-fires. 

LIST, in ftn/t, indofed ground in 

which combats are fought. 

'To tnttr Lists, is to contend with a per- 
fon. 

7*0. List feUierst'f to retain and enroll as Ibl- ' 

7*0 inlifty S die», eidter -as volunteers, 

or by a kind of compUlfion. * 

LISTING. Perfons lifted, to be ’carried 
within four days, but hot foonbr than 24 hours 
after, before the neat jufticc' of peace of any 
county, riding, city, or place, or chief magi- 
ftrate of any city or town-corporate (not being 
an officer in the army) ; and if, before fucll 
juftice or magiftrate, tney dilTent from fiich in- 
lifting, and return the inlifting-money, and 
allb 20 Ihillings in lieu of all charges expended 
on them, they are to be difeharged. 

But fuch perfons, refufing or ncglefting to 
return and pay fuch money within 24 hours, 
lhall be deemed as duly lifted, as if they had 
alTented thereto before the proper magiftrate i 
and they lhall, in that cafe, be obliged to take 
the oath, or, upon refufiil, they lhall be con- 
fined by the officer who lifted them, ’till they do 
take it. 

Perfons, owning before the proper magiftrate, 
that they voluntarily, lifted thcmfelves, .ire 
obliged to take the oath, or fuffer confinement 
by the officer who lifted them, 'till they do lake 
it. 

The magiftrate is obliged, in both cafes, tO> 
certify, that I'ueh perfons are duly lifted ; fel- 
ting forth their birch, age, and caUing,if known } 
and that the fecond and fixth feftions of the. 
articles of war againft mutiny and deforCfolV. 
were read to them, and that ■ they had Mkea.' 
the oath. 

Officers offending herein are to-be cafoierccHl 
and difplaccd from their office ; to be difable4^ 
from holding any poft, civil orfuiiUtary ; - kAd ' 
to forfeit lool.. 

• Perfons receiving inUfttng-efiOney from. any 
Officer, knowing him to ' be fuebi: and afeerwat^ . 
Rbfconding,.aod refufing to go' biffore a magi'- 
fti>atc to declare their allent or diffent, are 
deemed to be- inlifted to all intents and par- 

n ''», and may be proceeded againft as if they 
t^ken the oath. > 

LIEZIEKE,. See. Burm. See FOntirit^ 

OAXION*. 

LQCHABEB^ 
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I.OCHABER-AX, a tremendous Scotch 
weapon^ now ufed by none but the town-guard 
of Edinburgh ; ' one of which is to be fecn 
among the finall armory in theTowerof London. 

LOCKS, in gunneryt are of varioxis forts j 
common for lockers in travelling-carriages, 
or for boxes containing flipt, powder, ' or car- 
tridges. ' Alfo locks for lire arms. 

70 Lock, in a military feufe', is to fallen one 
or more of the wheels from going round, in 
going down a hill, &c. 

LOCKER-ibrn^rr, ferve to fallen the cover 
of the lockers in travelling-carriages. 

LbCKING-^/0/«x, in artilleryt are thin flat 
pieces of iron nailed on the fides of a field- 
carriage, where the wheels touch it in turning, 
to prevent the wearing the wood in thofe places. 
See Carriage. 

LOCKSPIT, in ^eld-fortif cation, a fmall cut 
or trench made with afpade, about a foot wide, 
to naark out the firll lines of a work. .. 

LXDdDGEMENT, in ndHtary bufitufs, is a 
work made by the befiegers in Ibme part of a 
fortification, after the beueged have been drove 
out, to maintain it, and to be covered from the 
enemy's fire. 

When a lodgment is to be made on the glacis, 
covert-way, or in a breach, there mull be a great 
provifion made of fafeines, fand-bags, gabions, 
wool-packs, &c. in the trenches; and, during the 
aflion, the pioneers (under the direflion of an 
engineer) with fafeines, fand-bags, &c. fliould 
be making the lodgement, in order to form a 
covering, while the grenadiers are ftorming 
the covert-way, 8cc. 

LONGIMETRY, the art of meafuring 
lengths, accelTible and inaccelTible. 


St A e 

LONGITUDE of the earth, denotes its ex- 
tent from weft to call, according to the di- 
rection of the equator. 

^ I.x>KGiTuDB of a place, in geography, lin 
diftance from fome firll meridian, or an .arch 
of the equator intercepted between the meri- 
dian of the place, and the firll meridian. ‘S.ca 
GBOGRArnv. 

Longitude of motion, according to fom^ 
philofophers. Is the diltance which the centre 
of any moving body runs through, as it moves 
on in a right line. See Motion . 

LOOP, in a flap-carriage, made of iron, 
faftened one on the front of a fore axle-tree, 
and two on each fide, through which the ropes 
or tackle pafs, whereby the guns are moved 
backwards and forwards on board of Ihips. , 

Laov-boles, in old forts, &c. are fquare or 
oblong holes made in the wall to fire through 
with fmall arms. 

LOUIS, or Knight of St, Louis, the name 
of a military order in France, inftituted by 
Louis XIV. in 1693. Their collars are of a 
flame-colour, and pafs from left to right : the 
king is always grand mailer. 

LUNETTES, in fortification, are works 
made on both fides of the ravelin : one of 
their faces is perpendicular to half or two thirds 
of the faces of the ravelin; and the other 
nearly fo to thofe of the baftions. 

Lunettes, are alfo works made .beyond the 
fecond ditch, oppofite to the places of arms : 
they differ from the ravelins only in their litu- 
ation. See Fortikication. 

LUNETTONS, are a fmaller fort of lunettes^ 

LYCANIENS. See Pandours. 
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M achicoulis, is an oid wprd, fome- 

times applied td projections in old 
i, and over gates 01 towns, left open 
.above, to throw down ftones, &c. on the ap- 
proaching eneiTly. 

MACHINE, in general, whatwr hath force 
fuflicienc to rufe.or ftqp the motion of a heavy 
body. 

Machinks, tfe either fimjple or compound.: 
;(he fimple phes'Rreche 7 mechanical powers, 
viz. lever, bdince, puUy* exis and wheel, 
feriew, .anljlindined planch ^MEpHANicAf. 


If the given power is not able to overcome 
the given refiftance when direClly applied, that 
is, when the power applied is lefs than the 
weight or refiftance given ; then the thing is 
to be performed by the help of a machine inade 
with levers, wheels, pullies, ferews, flee, fo ad- 
jufted, that when the weight and power are put 
in motion on the machine, the velocity of the 
power may be at leaf! fo much greater thu that 
•of the weighit, as the weight andiriCltioh‘'Qf 
thcMwivjw, taken together, is greater than tfib 
powv ; on -tiiis principle depentb the me- 
ioftiiiitifrn .pr.^trurance.ot .all mechanical - eii- 
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gines ufcd to draw or raifc heavy bodiesi or 
overcome any other force j the whole defign of 
thefe being to give fuch a velocity to the power, 
in refpeft of the weight, as that the momentum 
of the power may exceed the momentum of the 
weight : for if machines are fo contrived, that 
the velocity of the agent and reliftant are re- 
ciprocally as their forces, the agent will juft 
fuftain the reliftant, but with a greater degree 
of velocity will overcome it. So that if the 
excefs of motion or velocity in the power is fo 
great as to overcome all that refiftance which 
commonly arifes from the friftion or attrition 
of contiguous bodies, as they Hide by one 
another, or from the cohelion of bodies that 
are to be feparated, or from the weights of bo- 
dies that are to be raifed ; the excefs of the 
force remaining, after all thefe reflftances are 
overcome, will produce an acceleration of mo- 
tion thereto, as well in the parts of the machtne, 
as in- the refilling body. 

Compound Machines, are formed by various 
eomt»nations, and ferve for difterent jpurpofes ; 
in all which the fame general law takes place, 
viz. that the power and weight luftain each 
other, when they are in the inverfe proportion 
of the velocities they would have in the di- 
reflions wherein they aft, if they were put in 
motion. Now, to apply this law to any com- 
pound machine, there are four things to be con- 
sidered : I . The moving power, or the force 
that puts the machine in motion ; which may be 
either men or other animals, weights, fprings, 
the wind, a ftream of water, &c. 2. The vc- 
loci^ of this power, or the fpace it moves over 
in a given time. 3.. The refiftance, or quan- 
tity of weight to be removed. 4. The velo- 
city of this weight, or the Ipace it moves over 
in the fame given time. 

The two tirft of thefe quantities arc always 
in the reciprocal pr<martion of the twolaft; 
that is, the produft of the firft two mull always 
•be equal to that of the laft*. hence, three of 
thefe q,uantities being given, it is eafy to find 
the fourth; for example, if the quantity of the 
.power be 4, its. velocity 15, and the ve- 
locity of the weight 2, then the refiftance, 
or quantity of the weight, will be equal to 

—= 4 * 30- 

The following rules will direft the mechanic 
. how he may contrive his machine, that it m;^ 
anfiver the intended purpofe, tq..the heft act- 
vantage. 

I . Having afligned the propwtion of your 
j^owerx and the weight- to be rahed^ the next 
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thing is to confider how to combine levers, 
wheels, pullies, &c. fo that, working together^ 
they may be able to give a velocity to the 
power, which fliall' be to that of the weight 
fomething greater than in the proportion of 
the weight to the power. This done, you 
mull eftimate your quantity of friftion ; and if 
the velocity or the power be to that of the 
weight Hill in a greater proportion than the 
weight and friftion taken together arc to the 
power ; then your machine will be able to raifc 
the weight. And note, this proportion mull 
be fo much greater, as you would have your 
engine Work faller. 

2. But the proportion of the velocity of the 
power Md weight mull not be made too great : 
tor it is a fault to give a machine too much 
power, as well as too little : for if the power 
can raife the weight and overcome the ■ re- 
finance, and the engine perform its proper 
efieft io a convenient time, and work well, ic 
is fufficient for the end propofed : and it is iii 
vain to make additions to the engine to in- 
creafe the power any farther ; for that would 
not only be a needlefs expence, but the engine 
would lofe time in working. 

3. As to the power applied to work the en- 
gine, it may be either a living power, as men; 
horles, &c. or an artificial power, as a Ipring, 
&c. or a natural power, as wind, water, fire, 
weights, &c. 

When the quantity of the power is known, 
it matters not, as to the effeft, what kind of 
power it is ; for the fame quantity of any fort 
will produce the fame effeft ; and different forts 
of powers may be applied in an equal quan- 
tity a great variety of ways. 

The moll eafy power applied to a machine is 
weight, if It be capable of effefting the thing, 
defigned. If not, then \ ind, water, &c. if 
that can be conveniently had, and without 
much expence. 

A fpring is alfo a convenient moving power 
for feveral machines : but it never afts equally 
as the weight docs ; but is ftronger when much 
bent, than when but a link bent,, and that ia 
pr^rtion to the bending, or the diftance it 
is forced to : but fprings grow weaker by often 
bending, or remaining long bent yet they 
recover part of their ftrength by Tying unbent.. 

pie natural powers, wind ^d water, may- 
be applied to vail advantage in working of gre^ 
engines,, when managed wi^ g^eat ikilf and 
jui^ment. The due application of thefe 
has much abridged the labours of meat fof 

tiu^ 
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there is fcarce any labour to be|>erformed, but 
an ingenious artificer can tell how to apply 
thefe powers to execute hisdefign, and anfwer 
his purpofej for any conftant motion being 
given, It may, by due application, be made 
to produce any other -motions, we defire. 
Therefore thefe powers are the moft eafy and 
ufeful, and of the greateft benefit to mankind. 
Befides, they cofl: nothing, nor require any 
repetition or renewing, like, a weight or a 
fpring, which require to be wound up. When 
thefe cannot be had, or cannot ferve our end, 
we have recourfe to fome living power, as men, 
horfes, &c. 

4. Men may apply their ftrength feveral 
ways in working a machine. A man of ordi- 
nary ftrength, turning a roller by the handle, 
can aft for a whole day againft a refiftance equal 
to 30 pounds weight; and if he works 10 
hours in a day, he will raife a wdght jolb. 
feet in a fecond ; or if the weight be greater, 
he will raife it fo much lefs in proportion. 

Bur a man may aft, for a fmall time, againft 
a refiftance of 501b. or more. 

If two men work at a windlafs or roller, they 
can more eafily draw up yclb, than one man 
3olb. provided the elbow of one of the handles 
be at right angles to that of the other: and 
with a fly or heavy wheel applied to it, a man 
may do i-jd part more work; and for a little 
while aft with a force, or overcome a continual 
refiftance of 8olb, and work a whole day when 
the refiftance is but 4olb, 

Men ufed to carrying, fuch as porters, will 
carry fome 1501b, others aoolb. or 2501b. ac- 
cording to their ftrength. 

A man can draw but about 70 or 8olb. hori- 
zontally ; for he can but apply half his weight. 

If the weight of a man be 1401b. he can 
aft with no greater force in thrufting horizon- 
tally, at the height of his Ihoulders, than 
a7lD. 

A horfe draws to greateft advantage, when 
the line of direftion is a little elevated above 
the horizon, and the power afts againft his 
breaft ; and can draw 200lb. for eight hours in 
a day, at two miles and a half an hour. If he 
drav^s 2401b. he can work but 6 hours, and 
not quite fo faft ; and, in both cafes, if he car- 
ries fome weight, he will draw better dian if he 
carried none. And this is the weight a horfe is 
fuppofed to be able to draw over a.pullyoutof 
a well. In a cart a horfe may draw looolb. 
The moft force a horfe can exert is when he 
draws fomething above a horizontal pofition. 
The worft way of applying the ftrength of a 


horfe, U to make him draw or carry up a hill : 
and three men with loolb. on their backs, will 
climb up a fteep hill fafter than a horfe with 
joolb. 

A round walk for a horfe to draw in, at a 
mill, &c. Ihould not be lefs than 40 feet dia- 
meter. 

5. Every machine Ihould be made of as few 
|>arts, and thofe as fimple, as polTible, to an- 
iwer its purpofe ; not only becaufe the expence 
of making and repairing will be lefs, but it 
will alfo be lels liable to any diforder : and it 
is needlefs to do a thing with many, which may 
be done with fewer parts. 

6. If a weight is to be raifed but a very little 
way, the lever is the moft fimple, eafy, and 
ready machine; or, if the weight be very 
great, the common ferew is moft proper : but 
if the weight is to be raifed a great w ay, the 
wheel and axle is a proper power, and blocks 
and pullies are eafier ftill ; and the fame may 
be done by the perpetual ferew. 

Great wheels, to be wrought by men or 
cattle, are of moft ufe and convenience, when, 
their axles are perpendicular to the horizon ;. 
but if by water, &c. then it is beft to have 
their axles horizontal. 

7. As to the combination of fimple tnaebiner 
together, to make a compound one, though the- 
lever when fimple cannot raife a eight to any 
great height, and in this cafe is but of little 
fcrvice ; yet it is of great ufe when compound- 
ed with others. Thus the fpokes of a great 
wheel are dl levers perpetually afting ; and a 
beam fixed to the axis to draw the wheel about 
by men or horfes, is a lever. The lever alfo 
may be combined with the ferew, but not con- 
veniently with pullies, or with the wedge. The 
wheel and axle is combined with great advan- 
tage with pullies; but the perpetual ferew 
combined with the wheel is very ferviceable. 
The wedge cannot be combined with any other 
mechanical power; and it only performs its 
effeft by perculfion ; but this force of per- 
cuflTion may be increafed by en^nes. 

Pullies may be combined with pullies, and 
wheels with wheels. Therefore if any fingle 
wheel would be too large, and talce up too 
much room., it may be divided into 2 or 3 more 
wheels and trundles, or wheels and pinions, as 
in clock-work, fo as to have the fame power, 
and perfocm the fame efteft. 

In wheels with teeth, the number of teeth 
that play tt^ther in 2 wheels, ihould be prime 
to et|ch other, that the lame teeth ma]r not 
nwtt' at ev^ revolution i for when difterenc 

teetk 
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■teeth meet, they by degrees wear thernfflves 
into a proper figure : therefore they Ihoulti fo 
be contrived that the fame’ teeth nteet :is IH- 
>dom as poflible. ' . • 

8. The ftrength of every part of the ma- 
chine Ihould be made proportional to the ftrefs 
it is to bcar : and therefore let every lever be 
•made fo much ftronger, as its length and the 
weight it is to fiipport are greater ; and let its 
ftrength diminilh proportionally from the ful- 
crum, or jwint where the greateft ftrefs is to 
«ach end. The axles of wheels and pullics 
jTluft be fo much ftronger as they are to bear 
greater weight. The teeth of wheels, and the 
wheels thcmfclves, which aft with greater force, 
jnuft be proportionally ftronger j and in any 
combination of wheels and axles, make their 
ftrength diminilh gnidually from the weight to 
tire power, fo that the ftrength of every part 
be , reciprocally as the velocity it has. The 
ftt^ngth of ropes muft be according to their 
.tenlion, and that is as the fqiiares of their di- 
ameters : and, in general, whatever parts a 
machine is compoled of, the ftrength of every 
particular part of it muft be adjufted to the 
ftrefs upon it j therefore in fquare beams the 
cubes of the diameters muft be made propor- 
tional to the ftrefs they bear : and let no part 
be ftronger or bigger than is ncceflary for the 
ftrefs upon it not only for the eafe and well 
going of the machine^ but for diminilhing of 
the friftion j for all fuperfiuous matter in any 
part of it, is nothing but a dead weight upon 
the machine, and ferves for nothing but to clog 
its motion ; and he is by no means a perfeft 
mechanic, that does only adjuft the ftrength to 
the ftrefs, but who alfo contrives all the parts 
to laft equally well, that the whole machine may 
i'all together. 

9. To have the friftion as little as poflible, the 
machine Ihould be made of the feweft and fim- 
plcft parts. The diameters of the wheels and 
pullies Ihould be large, and the diameters of 
jthc arbors or fpindles they run on, as finall as 
ican be confiftent with their ftrength. All ropes 
and cords muft he as pliable as polfible, and 
for that end rubbed with tar or greafe ; the 
itecth of wheels muft be made to fit and fill up 
the openings, and cut into the form of epicy- 
cloids.. All the axles,' where the motion i^ 
and ;ftl teeth where they work, and all parts 
(that in working rub upon one another, muft 
he made fmooih > and tttfimadune gocL 
KPtift bediled orgr^lfeiL 

-.When any motion is to' be ‘tong eo»- 
conolye the pow 
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arays one way, if it can be done j for this is 
better and cafier performed than when the .mo- 
tion is interrupted, ahd the power is forced to 
niove fifft one way, and then another) becaufe 
every change of motion Kquircs a new addi^. 
tional fdrCe to effeft it. Befides, a body in 
motion cannot fuddenly receive a contrary mo- 
tion, without great violence : and the moving 
any part of tlie machine contrary ways by turns, 
with fiidden jerks, tends only to lhake the nu^ 
chine to pieces. 

11. In a machine that moves always one way, 
endeavour to have the motion unifomi. 

12. Biit when the nature of the thin» re- 
quires that a motion is to be fuddenly commu- 
nicated to a body, or fuddenly ttopped : to 
prevent any damage or violence to the enmne 
by a fudden jolt, let the force aft againft fome 
fpring, or beam of wood, which may fupply 
the place' of a fpring. 

_ 1 3* In regard to the fize of the machine, let 
It be made as large as it can conveniently. 
Ihc greater the machine, the exafter it will 
work, and perform all its motions the better ■, 
for there will always be fome errors in the 
making, as well as in the materials, and con- 
fequcntly in the working of the machine. The 
refiftance of the medium in fome machines has 
a fenfiblc efleft: but all thifc mechanical 
errors bear a Ids proportion to the motion of 
the machine in great machines than in little ones • 
being nearlyrcciprocallyas their diameters, fup- 
pt^ng they arc made of the fame matter, and 
with the fame accuracy, and are equally well 
finilhed . therefore in a finall machine they are 
more fenfible, but in a great one almoft vanifh j 
therefore great machines will anfwer betterthan 
final ones, in ail refpefts, except in ftremrth ; 
for the greater the machine, the weaker n is, 
and lefs able to refift any violence. 

14. For engines that go by water, it is ne- 
celTary to meafurc the velocity and force of the 
'velocity, drop in pieces 
of fticks, &c. and obierve how far they aib 
carried in a fecond, or any givin time. 

^t if it flows 'through a hole in a refervoir, 

water, the velocity 
will be fwnd from the depth of the whole be- 
low the funace. 

Thus ‘lbc.j=: 167; 'feet; 02: velocity of the 
told per fecond j the area of the hole , 
Ws: the height of the water; all in feet! 
Then the velocity v =r yisHt and its forxse 
=: thcwwght of the quantity ^2: B or qf 

6 a? ** 

water, or = — S .-hundred weight ; be- 

caufe 








caufe ft cubic Ibbts^ft I'lb. Aliib f 

hoglhead is about 8 1 feet, or ifji lb. and a tun 
is 4 hogiheads. 

When you have but a fmall quantity of w^ter, 
you muft contrive it to f^l as high as you can, 
to have the greater velocity, and confequendy 
more force upon the engine. 

15. If water is to be conveyed through pipes 
to a great diftance, and the defeent be but Imall, 
much larger pipes muft be ■ ufed, becaufe the 
water will come flow. 

Water (hould not be driven through pipes 
fafter than 4 feet pet fecond, by rcafon of the 
friAion of the tubes; nor Ihould it be too much 
wire-drawn, that is, fqueezed through fmaller 
pipes, for that creates a refiftance, as water- 
svay is lefs in narrow pipes. 

I b. When any thing is to be performed by a 
water-wheel, moved by the water running under 
it and ftriking the paddles or ladle-boards, the 
channel it moves in ought to be fomething 
wider than the hole of the adjutage, and fo 
clofe to the floats on every fide as to let little 
or no water pals ; and when paft the wheel, to 
open a little, that the water may fpread. It is 
of no advantage to have a great number of 
floats or paddles ; for thofe paft the perpendi- 
cular arc refifted by the back-water, and thofe 
before it are ftruck obliquely. The greateft 
efF<^ that fuch a wheel can perform, in com- 
■municating any motion, is when the paddles 
of the wheel move with -J the velocity of the 
water, in which cafe, die force upon the pad- 
dle is « only; fuppofing the abfolute force of 
the water againft the paddle, when the wheel 
ftands ftill, to be i : fo that the utmoft motion 
which the wheel can generate, is but 4 ^ of that 
which the force of the water againft the pad- 
'dles at reft would produce. This is when the 
.wheel is at the belt ; but fometimes far lefs is 
done. 

There is ftill another . fpecies of.fnadnnft 
which afts by a diftinft power, die compreflion 
.and expanflon of .air; invented -and brought to 
perfection by the ingenious Mr. Blakey, wlv> 
•has obtained bis majefty's patent for -fecuring 
•to himfelf th.e advantages that may refult from 
iheirufe. 

MADRIERS, in the tnilitary arty are long 
planks of broad- wood,, ufed. for fupportiiig the 
carth.in.mining,.carrying on a fap, making cof- 
fers, caponiers, ^galleries, and various other pur- 
, pofes at a flege ; alfo to covcf the mouth of pe- 
tards after they are, leaded, and arc fljwd-witb the 
petacda>to<he gatca or. other f>lat;eft downed to 


be 'forced open. When the planks arc not 
ftrong^noUgh, they are doubled with plates of 
iron. 

MAGAZINE, a place in which ftores are 
kept, or arms, ammunition, provifions, &c. 
Every fortified town ought to befurnifhed with 
a large magazine, which Ihould contain ftores 
of all kinds, fufficienc to enable the garrifon 
and inhabitants to hold out a long liege, and 
in which fmiths, carpenters, whcel-wrights, 
bakers, &c. may be employed in making every 
thing belonging to the artillery, as carriages, 
waggons, &c. 

P^t/^r-MACAZiNE, is that place where 
the powder is kept in very large quantities. 
Authors differ greatly both in regard to litua- 
tion and conftru<ftion; but all agree, that they 
ought to be arched, and bomb-proof. In for- 
tifications they are frequently placed in the 
rampart ; but of late, they have been built in 
different parts of the town. The firft powderr 
magazines were made with Gothic arches ; but 
M. Vauban, finding them too weak, conftruCled 
them in a femicircular form, whole diinenfions 
are, 60 feet long, within ; 25 broad ; the foun- 
dations arc 8 or 9 feet thick, and 8 feet high 
from the foundation to the fpring of the arch;, 
the floor is i feet from the ground, which keeps- 
it from dampnefs. 

One of our engineers of great experience" 
fome time fince had obferved, that after the 
centres of femicircular arches arc ftruck, they 
fettle at the crown and rife up at the hances,, 
even with a ftraight horizontal extrados, and’ 
ftill much more fo in powder-magazines, whofe 
outfide at top is formed like the roofof aboulc,. 
by two inclined planes joining in an angle over 
the top of the arch, to give a proper defeent 
to the rain ; w hich cfle(fts are exaiftly what 
might be expefted ’ agreeable to the true 
theory of arches. Now, as tliis Ihrinking of the 
arches, muft be attended with very ill confe- 
quences, by breaking the texture of the ce- 
ment after it has been in fomc degree dried,, 
and allb by opening the joints of the vouflbirs- 
at one end, fo a remedy is j)rovided for this in- 
convenience, with regard to bridges, by the 
arch of equililration in Mr. Hutton’s book on- 
. bridges ; but, as the ill eife£t is much greater 
in powder-magazines, the fame ingenious gen- 
tleman propofed .to find an arch of equilibra- 
tion for them alfo, and to conlbrufb it when 
the Ipan is ^ fcfit, the pitch or height 10,. 
(which arejitc iftW .diQienfions as- the femi- 
cir|^) 4 he. iiaclined<cxterior walls at top form- 
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ing an angle of 113 degrees, and Ac height of 
their angular point above the top of the arch, 
equal to 7 feet ; this very curious queftion was 
anfwered in 1775 by the Rev. Mr. Wildbore, 
to be found in Mr. Hutton’s Mifcellanea Ma~ 
tbeniatica. See Plate III. fig. j. 

He fuppofes D and C to be two points in 
the required arch, and that D is a given one. 

. Draw the tangents Dg, Cg, and the vertical 
linc/f^ through their interfeCtion till it meets 
the roof 7 in H : then, in order that the wall 
•JC D K may reft in equilibrio on the arch C D, 
It is nccefliirv that its centre of gravity be in the 
Vine TIgi let Cbbc an indefinitely imail part 
of the tangent Cg, or the fluxion of the arch 
CD-, draw ^ parallel to F /Ti orAB, and^y 
Xo Dgi then, in order that the wall may be 
•fupported in equilibrio by two forces in the 
<lire(ftions C b, Dg, thefc forces, and the gra- 
vity of the wall, muft be as the three fides C b, 
■q b, and y C of the triangle qCb parallel to 
thofe forces. This premifed, let F Kzzx, FC 

' — C I—u, ACrry, bb—x, the tangent of 
FK 1=230’', 3o','FJ=cx, DG-m, KC-q, 
D being continued to G) j ^ (by fim. A sj 

the conftant force 

afting at D along the curve —a, and the wall 
or area ICD K=:p j then, from what is pre- 

rniied, as dl p:: ~ or « ® x—qay 

— » « xj or making x conftant, q ay^ru p x. 

Now the area of the A F I K=-^ *, its fluxion 

^exx, and confequently 'p:=.y x—e x x, which 
being fubftituted for p in the laft equation, gives 
q ay=zmy x'—m e x x, or putting 

— y— f x—C I^u i V y—c x—u, y—u, 

^ X ** , 

(taking the fluents) 
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which being known, the curve may 'be readily 
conftru^led from the aboye equation, or from 




:^u*: but fince u and u do not begin together 
where </~the value of u at the 
vertex of the curve^ry } confequently x~ 

taking the correft fluents) 

X hyp. log. of Now, if we 

fuppofc D to be the vertex of the arch LA (the 
greateft value of «)=^, and^.jg,(Ae greateft 

v^uc of/t) we pbtam =•“ 



Aawsaa miV sm-tv^v 

the. following,, viz. where A/=: 

andNrra.yiSaS. 

Cwol. I. Since at D the vertex, FC=IC, 
g D the tangent to the curve there muft be 
parallel to L K, and confequently the angle at 
the key-ftone of the archrtthatdf the ro^. 

Carol. 2. If the L IKD be right, »=:y, 

and f X hyp. log. ; which being 

the fame cafe, is likewife the fame conclufloh 
as that derived by a very different method, at 
page 40 of Mr. Hutton’s Principles of Bridges. 

• in ajiege, the magazine 

IS made about 25 or 30 yards behind the bat- 
tery, towards the parallels, and at leaft 3 feet 
under ground, to hold the powder, loaded Ihells, 
portfires, &c. Its fides and roof muft be well 
fecured with boards, to prevent the earth from 
falling in : a door is made to it, and a double 
ttench or pafiage is fonk from the magazine to 
the battery, one to go in and the other to come 
oue at, to prevent confufion. Sometimes tra- 
verfes are made in the paflTages to prevent ri- 
cochet foot from plunging into them. See 
Plate III. 

MAGNITUDE, or quantity, any thing lo- 
cally continued, or that has feveral dimenlions. 
Its origin IS a point, which though void of 
parts, yet its flux forms a line, the flux of that 
a lurface, and of that a body, &c. 

MAIN-BODY of the army, the body of troops 
that march between the advance and rear- 
guards. In a camp, that part of the army en- 
camped between the right and left wings. . 

MAIN-GUARD, or grand-guard, a body of 
horfe pofted before a camp for the feourity of 
an army. In garrifon, it is a guard generally 
mounted by a fubaltern officer and about al 
men. See Guard. ^ 

MAJOR, in the art of war, the name of 
fev^al officers of very different ranks and 
functions. 

Major of a raiment of foot, the next officer 
to the lieutenant-colonel, generally promoted 
trom the eldeft captain s he is to take care that 
the regiment be well exercifod, to fee it march 
in good order, and to rally it in cafe of being 
broke in aftion; he is the only officer among 
the infantiy that is allowed to be on horfeback 
in time of action, that he may the more readilv 
execute the colonel’s oiders. ^ 

Major a/ a ngiment of horfe, as well as foot. 
ough( to be R man of honour, integrity, un- 

derftanding^ 
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f^our^e, a^iviqr^ cxj|)erie()ce, and 
Sijfdrt^fs : ^ poula be mafttf of 9 i;itj^ietica and 
)ceep a: de^l ^ the r^^meni; in eye^ parei- 
cplar: j>e lhoul 4 be Allied in horfemanlhip, 
ana ever attentive to his b|uiinefs : one of his 
principal, fujtftions is^ to Jt^p exafb rofter of 
the oncers fpr duty : he, Aoult^l have a perfect 
l^oiwled^ in alj[ the military evolutions, as he 
is oblijged by jiis poft to. inllruft others, &c. 

JWa-IE^AJoR,. die third officer in order in a 
ganrifoh, and next, to .the deputy^governor. 
He fhoold undcrftand fortification, and Has a 
particuljff (^ar,ge of the guards, rounds, pa> 
tioles, (uid cehtinels. 

Br/^ade-MAjoK, is a particular officer ap> 
pointed for t^iat purpofe, only in camp: he 
goes cvcty day to head-quarters to receive or- 
ders from the adjutant-general : there they 
write exactly whatever is dictated to them : from 
thence they go and give the orders, at the place 
appointed for that purpofe, to the different 
majors or adjutants of the regiments which 
cpmpofe chat brigade, and regulate with them 
the number of officers and men which each are 
to furnifli for the duty of the army ; taking care 
to keep an exaft rofter, that one may not give 
more than another, and that each march in their 
tour : in Ihort, the major of brigade is charged 
with the particular detail in his own brigade, 
in much the fame way as the adjutant-general 
is charged with the general detail of the duty 
of the army. He fends every morning to the 
adjutant-general an exa£t return, by battalion 
and company, of the men of his brigade miffing 
at the retreat, or a report, expreffmg that none 
ate abfent : he alfo mentions tlie officers abfent 
with or without leave. 

As all orders pafs through the hands of 
the majors of brigade, they have infinite occa- 
fions of making known dieir talents and ex* 
adnefs. 

•Major 0/ artillery ^ is . alfo the next officer 
to the.lkutenant-coloncl. His poft is very la- 
bppQu's, w the whole detail of the corps par- 
ticularly refts with him ; and for this reaibn all 
the ‘lion- commifllioned officers ace fubordinate 
to him, as title of ierjeant-m»or imports ; 
in this qu^ity they mu^ render him an exaA 
accoqnt of every, thi^g wlpch cpmes to their 
knowledge, .either regarding theidnty.or wantx 
of the artillery and foldieiV* Heinouldpofleia 
a perfeA knowledge of thie power of ai^ery, 
together yri A nil its^qlutipns. ^In ^Id he 
goes daily to receive orders €com Ai^.lirigader 
major, and cqmiqunicatea d)^ with, the parole 
to his fiiperion, dicn dlfiaaef W the 
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adjutant. He fhould be a very good nuthe- 
matician, and be well acquainted with every’ 
thing belonging to the train of artillery, &c. 

Major ^engineers, commonly with us called; 
fub-direftors, ffiould be very well (killed in- 
military architefture, fortification, gunnery, and- 
mining. He Ihould know how to fortify in the 
field, to attack and defend all forts of pulls', 
and to conduft the works in a fiege, &c. Sec 
Engineer. 

./fii-MAjoR, 5 s on fundry occafions appointed 
to a£l as major, who has a pre-eminence above 
others of the fame denomination. Our horfe 
and foot-guarfs have their guidons, or fecond 
and third majors. 

SerJeant-MAjoK, is a non-commiflloned of- 
ficer, .of great merit and capacity, fubordinate to 
the adjutant, as he is to the major. SccSerjeant. 

Drum-M\joK, is not only the firft drummer 
in the regiment, but has the fame authority over 
his drummers as the corporal has over his fquad. 
He inftrufls them in their different beats ; i.s 
daily at orders with the ferjeants, to know the 
number of drummers for duty. He marches 
at their head when they beat in a body. In the 
day of battle, or at cxercife, he muft be very 
attentive to the orders given him, that he may 
regulate his beats according to the movements 
ordered. 

Fi/e-M.AjoK, is he that plays the belt on that 
inftrument, and has the fame authority over the 
fifers as the drum-major has over the drum- 
mers. He teaches them their duty, and ap- 
points them for guards, &c. 

MALLP'.ABLE, in the art of foundings a 
property of metals, whereby they are capable 
of being extended under the hammer. 

MARTIOBARBULI, in andent military hi- 
Jlmryj a fort of loaded javelins, five of which 
each foldier can led in the concavity of his 
Ihield. 

Knights of MALTA, otherwife called Hofpi^ 
talers of St, John of Jerufakmt a religious mili- 
tary order, whole relulencc is in the iiland of 
Malta. The order confifts of three eftates, the 
knights, chaplains, and fervants at arms : none 
VC admitted into this order, but fuch as are of 
noble birth. They never marry, yet Have con- 
tinued from 1090 to the prefent time. 

MANEGE, or Manage^ in boxfemanfinpt the 
exercifeof riding tke great horfe, or the ground 
fet apart for that purpofe j which is.fometimea 
cov^ced, for^ntii^uing the ej^pcife in bad wea- 
fnd in order to give 

^m^Kbeit^ aitd Aeedom both c6 the horfeman 

^ ' MANIFESTO, 
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MANIFESTO, in military hi/lory, a public 
declaration made by a prince in writing, Ihowing 
his intentions to begin a war, or rather enter- 
prife, with the motives that induce him to it, 
and the reafons on which he founds his rights 
and preteniions. 

MANIPULUS, in mdoit military hificry, a 
body of Roman infantry, confifting of 200 
men, and conllituting the third part of a 
cohort. 

MANCFUVRK, in a mililaty fenfe, confifts 
folely in diftributing equal motion to every part 
of a body of troops, to enable the whole to 
form, or change their pofition, in the moft ex- 
peditious and bell method, to anfwer the pur- 
pofes required of a battalion, brigade, or line 
of cavalry, infantry, or artillery. It has always 
been lamented, that men have been brought on 
fervice without being informed of the ufes of 
the different manoeuvres they have been prac- 
tilingi and having no ideas of any thing but 
the uniformity of the parade, inllantly fall into 
diforder and confufion when they lofc the Hep, or 
fee a deviation from the llraight lines they have 
been accuflomed to at cxercife. It is a pity to 
fee fo much attention confined to Ihow, and fo 
little given to inftmft the troops in what may 
be of life to them on real fervice. 

No manauvre fhould be executed in the 
prefence of the enemy, unlcfs protefted by 
fome divifion of the troops. 

MANTELETS, in a military fenfe, are either 
fingle or double, compoled of great planks of 
wood, of about 5 feet high, and 3 inches thick. 
The fingle ones arc fometimes covered with 
tin, made mulkct- proof, which the pioneers 
generally roll before them, being fixed u])on 
wheels, to cover them from the enemy’s fire, in 
opening the trenches, or carrying on the fitp, 
&c. The double ones form an angle, and 
Hand fquare, making tv/o fronts, which cover 
both the front and flank of the Tappers, &c. when 
at work : thefe have double phnks, with earth 
rammed in between them : they are 5 feet high, 
and 3 in breadth, Ibmetimescovcredwithplates 
of iron. They may with propriety be called a 
moving parapet, having a lhaft to guide them by. 

maI *, in a military and- geographical fenfcy 
is a plane figure, reprefenting the furface of 
the earth, or a part thereof, according to the 
laws of perlpe^ivei diftinguilhing the fitua- 
tion of cities, mountains, rivers, roads, &c.. 

In maps thefe three things are ^ntially ne- 
CefiTary. i . That all places have thel&ne fituatiem 
and diftance from the great circles therein, ftts 
on the globe, to Ihcne their pacallols, loojg^ 


tudes, zones, climates, and celeilial .appearances. 
2. That their magnitudes be proportionable to 
the real magnitudes on the globes. 3. That all 
places have the fame fituation, bearing^ and 
diftance, as on the earth it.elf. 

Maps are either univerfal, which exhibit th^e 
whole furface of the earth ; or partial, which 
exhibit fome particular part thereof : each kind 
is called geographical or land-maps, in contra- 
diftindlion to hydrographical or fea-maps, re- 
prefenting the Teas and fea-coalls, properly 
called charts. 

As a map is a reprefentation of fome part of 
the furface of the earth delineated upon a plane i 
the earth being round, no part of the fpherical 
furface of it can be accurately exhibited upon a 
plane ; and therefore- fome have propofed the 
making of globular maps. For this purpofe a 
plate of brafs might be hammered, or at a lefs 
expence a piece of pafte- board might be formed 
into a fegment of a Iphere, and covered on its 
convex fide with a map projefled in the fame 
manner as the papers of the common globe are. 
A map made in this method would Ihow every 
thing in the fame manner, as it would be feen 
upon a globe of the fame diameter with the 
fphere upon the fegment of which it was de- 
lineated : and, indeed, maps of this fort would 
in efieft be legments of fuch a globe j but they 
are not in common ufe. 

The ancients deferibed all parts of the known 
earth in one general map. In this view one of 
them compares the lhape of the earth to the 
leather of a fling, whofe length exceeds its 
breadth : the length of the then known parts 
of the earth from' call to weft was confiderably 
greater, than from north to fouth ; for which 
reafon, the former of thefe was called the 
longitude, and the other the latitude. 

The modern general maps arc fuch as give 
us a view of an entire hemifphere, or half of 
the globe ; and are projeded upon the plane of 
fome great circle, which terminates the pro— 
jefled hemiiphere, and divides it from the other- 
half of the globe, as the equator, the meri- 
dian, or horizon of fome place. From the cir- 
cle the prqje£lion is denominated, and faid to - 
be equatorial, meiidional, or horizontal. 

Particular mops are fuch as exhibit to us lefs' 
than an hemiiphere : of this forr are maps of 
the great parts into which the earth is divided^ . 
as Europe, Alia, Africa, and America } or mc^s 
of particular kingdoms, provinces, countries, 
or of lefiTer diftrifts. 

A particular map is a part of a general one, 
and may be made upon- die -fame principles, as 

by 
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bjr projeftlng a large hemirphere, and taking fo 
much of it as the map is defigned to contain. 
When we are to delineate a map of the fmallec 
part of the earth', if it be near the equator, the 
meridians and parallels may be reprefented by 
,equi-diltant ftraight lines. If at ibme diftance 
from the equator, the parallels may be equi* 
diftant ftraight lines, and the meridians ftraight 
lines, a little converging towards the neareft 
pole i or the meridians may be ftraight lines, 
converging towards the neareft pole, and the 
parallels circular. 

When we are to make a map of a very fmall 
diftriA, as of a county or hundred, whatever 
part of the earth it be in, the meridians and pa- 
rallels may be equi-diftanc ftraight lines, drawn 
through every minute, See. of longitude, ac- 
cording as the largenefs of the map will allow. 
Sec Plotting and Surveyimg. 

The ufc of maps is obvious from their con- 
ftruiftion. iTie degrees of the meridians and 
parallels (hew the longitude and latitude of 
places ; their bearings from each other appear 
from inipedion ; and their diftances from each 
other may be meafured by the divifions on the 
meridian, equator, orfcales. See Geography. 

MARAUDING, in a military fenfe, means a 
party of foldiers, who, without any order, go 
into the neighbouring houfes or villages, when 
the army is either in camp or garrifon, to plun- 
der and deftroy, &c. Marauders are a difgrace 
to the camp, to the military profelTion, and 
deferve no better quarters from their officers 
than they give to poor peafants, &c. 

^4 MARCH, is the moving of a body of 
men from one place to another. Care muft be 
.taken, in marching of troops, that they are not 
liable to be flanked or intercepted } for of all 
operations none is more difficult, becaufe they 
muft not only be directed in the objects they 
have in view, but according to the movements 
the enemy may have made. 

Of all the mechanical parts of war, none is more 
efTential than that of marching. It may be juftly 
called the key which leads to all fublime motions 
and manoeuvres of an army ; for they depend en- 
tirely on this point. A man can be attacked in 
four different ways } in the front, on both flanks, 
and in the rear : but he can defend himfelf, and 
annoy the enemy, only when placed with his 
face towar^ him. Hence it follows, that the 
general object of marching, is reduced to three 
j>bints only ; to march forwards, and on both 
(ides, becaufe it is impoffible to do it for any 
time backwards, and by that means face the 
enepy wherever he prefents himfelf. The dif- 


M A R 

ferent fteps to be made ufc of are three ; flow, 
faft, and oblique. The firft is proper in ad- 
vancing, when at a confiderable diftance front 
the enemy, and when the ground is unequal, 
that the line may not be broke, and a regular 
fire kept up without intermifllon. The fecond 
is chiefly necelTary, when you want to antici-, 
pate the enemy in occupying feme poft, in 
pafllng a defile, and, above all, in attacking 
an intrenchment, to avoid being a long while 
expofed to the fire of the artillery and fmall- 
arms, &c. The third ftep is of infinite con-, 
fequence, both in the infantry and cavalry: 
columns may be opened and formed into lines, 
and, vice verfa^ lines into columns, by this kind 
of ftep, in a lefler fpace, and confequently in 
lefs time, than by any other method whatfoeVer., 
In coming out of a defile, you may inftantly 
form the line without prefenting the flank to 
the enemy. The line may be formed, though 
ever fo near to the .enemy, with fafety, becaufe 
you face him, and can with eafe and fafety pro- 
teft and cover the motion of the troops, while 
they are coming out of the defiles, and forming, 
I'he fame thing may be equally executed, when 
a column is to be formed, in order to advance 
or retreat ; which is a point of infinite con- 
fequence, and ihould be cftabliftied as an. 
axiom. 

The order of march of the troops muft be. 
fo difpofed, that each lliould arrive at their 
rendezvous, if polfible, on the fame day. Tlie 
quarter-mafter-general, or his deputy, with an 
able engineer, (hould fufficiently reconnoitre the 
country, to obtain a perfeA knowledge of it 
and the enemy, before he forms his routes. 

Before a march, the army generally receives 
feveral days bread. The quarter-mafters, camp- 
colour-men, and pioneers, parade according to 
orders, and march immediately after, com- 
manded by the quarter-mafter-general, or his 
deputy. They are to clear the roads, level the 
ways, make preparations for the march of the . 
army, &c. The general, for inftance, beats, at 
z, the affembly at 3, and the army to march 
in 20 minutes after. Upon beating the ge- . 
neral, the village, and general officer’s guaras, 
quarter and rear guards, join their refpeftive 
corps i and the army pack up their ba^;age. 
Upon beating the ajfembly, the tents are to be 
(truck, and ftnt with the baggage to the place 
appointed, &c. 

The companies.. draw- up. in their (everal 
ftree^ and die ridU are called. At the time 
jp|minted, the djrtimmers are to beat a march, 
^w^flyfen^iw at the head of the line; upon, 

" ■■ which 
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which the companies tiMrcb out from their le< 
veral ftreets, form battalions as they advance 
to the head of the line, and then halt. 

The feveral battalions will be formed into 
columns by the adjutant-general, and the order 
of. march, &c. be given to the general officers 
lead the columns. 

• The cavalry generally march by regiments or 
Squadrons. The heavy artillery always keeps 
t^ great roads, in the centre of the columns, 
efcorted by a ftrong party of infantry and ca- 
valry. The field-pieces march with the columns. 

Each foldier generally marches with 36 rounds 
of powder and ball, and 2 good flints ; one of 
>i^hich is to be fixed in the cock of his firelock. 
The routes muft be formed, fo that no columns 
crofs another on the march. 

MARQUE, or Letters of Marque ^ in military 
affairSi are letters of reprifal, granting the I'ub- 
jefts of one prince or ftate liberty to make re- 
prifals on thofe of another. See Letters of 
Marque. 

MARINE, implies, in general, the whole 
navy of a kingdom or ftate, comprehending all 
the royal dock-yards, and the officers, artificers, 
feamen, foldiers, &c. employed therein, as 
well as the lliipping employed by the mer- 
chants for military or commercial purpofesj 
together with whatever relates to navigation, 
Ihip building, failors, and marines. 

Tlic hiftory of the marine affairs of any one 
ftate is a very comprchenfive fubjedl: j much more 
that of all nations. Not only the prefervation 
of that (hare of commerce we at prefent poffefs, 
but its future advancement, and even the very 
being of Britain, as an independent empire, and 
a free people, depend no lei's on the good con- 
dition and the wife regulation of our affairs of 
the marine, than on the fuperiority of its naval 
power. The Delphian oracle being confulted 
by the Athenians, on the formidable armament 
and innumerable forces of Xerxes, returned for 
anfwef, “ that they muft feck their fafety in 
“ wooden walls.” To which we may affirm, 
that whenever this nation in particular has rc- 
courle td her Abating bulwarks for her fecurity 
and defence, fhe will find ftrengrh, wealth, and 
glory, to be the happy aiid infallible confe- 
i|Ueilce. 

MARlfrk fe } rttsf \ a body of fbldierS, raifetl for 

MAitiNES, j die fea-fervice, and trained 
to figlu either in a naval engagementj^ or in an 
a^bii cm ibm. THey are uodd* the direction 
of iht lords of the adiniraky-; The marine 
forC^- ii^Gitift-BHtaih^ ki of peace} 
fththeMed 111 y dkrifiDits«r'bfih'0^ lihkK ik: 4^*^^ 


tered at Chatham, one sit Portfrnotith, anif 
another at Plymouth ; that is, 16 companies at 
Chatham, 27 at Porefmouth, and 27 at Ply- 
mouth i making in all 70 companies. 

MARLINj in artilUryf are tarred white fkains 
or long wreaths or lines of untWifted hemp, 
dipped iti pitch or tar, ^ith which cables ^d 
other ropes are wrapped round, to prevent their 
fretting or rubbing in the blocks or pullies 
through which they pafs. The fame ferves 
in artillery upon ropes ufed for rigging 
gins, ufually put up in fmall parcels called 
fkains. 

MARSHAL, lin its primitive fignifif'a- 

E/V/rf-MARSHAL, I tion, means an officer who 
has the care and charge of horfes j but it is 
now applied to officers who have very different 
employments. In a military fenfe, it means 
the commander in chief of all the forces. Sec 
Gknerai.. • 

Marshal of France, an officer of the greateft 
dignity in the French army. It was firft efta- 
blifhed by Philip-Auguft, in the year 1 185. 

Marshal de camp. See Major-General. 

MARTIAL-Ltfw, is the law of war, wliich 
entirely depends on the arbitrary power of the 
prince, or of thofe to whom he has delegated 
it; for, though the king can make no laws in 
time of peace without the confent of parlia- 
ment, yet in time of war he ufes an abfolute 
power over the army. 

MASTER at arms, in the marine, an officer 
appointed to teach the officers and crew of a 
fhip of war the excrcife of the fmall-arms ; to 
confine, and plant ccntinels over, the prifoners* 
and fuperintend v/hatever relates to them during 
their confinement. He is alfo to obferve that 
the fire and lights are all extinguiftied as foon as 
the evening-gun is fired, except thofe that are 
permitted % proper authority, or under the in- 
fpeftion of centinels. It is likewife his duty to 
attend the gang-way, when any boats arrive 
aboard, and fearch them carefully, together 
with their rowers, that no fpirituous liquors 
may be conveyed into the Ihip, urilefs by per- 
mifflon of the commanding officer. In thefe' 
feveral duties he is alfiftcd with proper at- 
tendants, called his corporals, who alfo relieve 
the ccntinels, and one another, at certain periods. 

Master in a flsip ef -ivar, an officer 

appbinted to take charge of the arcillerr and 
ammltnitioh aboard, and to teach the men the 
exefrcife'of the great guns. 

Master, of the horfi, a great officer of thfe 
^crownj who drders all rbatters relating to the' 
^^kingTftables,. races,, breed of bodies ; and com- ’ 

mands 
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{hands the equerries and all. the other dfieers 
and tradefineA in the lung’s Aiables. His 
coacheSy horfes* and attendahrsy are the king’^ 
Md bear the king^s arms and livery. 

MAstsn-^Mrra#. ^ tJx vrimnct. See Ord- 

NAKca. 

MATCHy in artiUtrj, a kind of ropeillghtly 
twiftcdy and prepaied to retain fire for the ufes 
of the artillery, mines, fire-works, &c. It is 
made of hempen tow, fpun on the wheel like 
cord, but very flack } and is conipofed of three 
twiib, which arc afterwards again covered with 
tow, ib that the twifts do not appear : laftly, it 
is boiled in the lees of old wines. This, when 
once lighted at the end, burns on gradually, 
without ever going out, ’till the whole be con- 
fumed. It is mounted on a lint-ftock, 

i^iick Match, ufed in artillery ^ made of 
three cotton ftrands drawn into lengths, and 
put into a kettle juft covered with white wine 
vinegar, and then a quantity of faltpetre and 
mealed powder is put in it, and boiled 'till well 
mixed. Others put only fiiltpetre into water, 
and after that take it out hot, and lay it into a 
trough with fome mealed powder, moiftened 
with Tome I'pirits of wine, thoroughly wrought 
into the cotton by rolling it backwards and for- 
wards with the hands and when tiiis is done, 
they are taken out feparately, drawn through 
mealed powder, and dried upon a line. Sec 
Laboratory. 

MATHEMATICS, from origi- 

nally fignified any difciple of learning} bur, at 
prefent, denotes that fcience which teaches, or 
contemplates, whatever is capable of being 
numbered or meafured, in fo far as being com- 
putable or meafurable j and accordingly is fub- 
divided into arithmetic, which has ninnbers for 
its objeft, and geometry, which treats of magni- 
tude. 

Mathematics are commonly diftinguilhed 
into pure and fpeculative, which confider quan- 
tity abftradtedly } and mixed, which treat of 
magnitude as fubfiftingin material bodies, and 
confequently are interwoven every where with 
phyfical confiderations.. 

Mixed Mathematics are very comprehen- 
five, fince to them may be referred aftionomy, 
optics,,^ geography, hyilrography, hydroftatics, 
mechanics, furtificuiiun-, gunnciy, projediles, 
mining, engineering, and navigation. 

Pure mathematics have one peculiar advan- 
tage, that they occaflon no difputea among 
wrangling dilputants}. as in other branches of 
knowledge } and the reafon is, bccaufe the de- 
finitions of the tertns arepremifed, and every 
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one that reads a propofition has the fame idea 
of every part of it. Hence it is cafy to put an 
end to all mathemarical controverfies, by (bow- 
ing, that our adverfary has not ftuck to his de- 
finitions, or has not laid down true premifes, or 
elfe that he has drawn falfe conchirions from true 
principles } and, in cafe we arc able to do neither 
of thefe, we muft acknowlet^ the truth of 
what he has proved. 

It is true, that in mixed mathematics, where 
we reafon mathematically upon phyfical liib- 
jefts, we cannot give luch juft definitions as the 
geometricians : we muft therefore reft content 
with deferiptions } and they will be of the lame 
life as definitions, provided we arc confiftcnc 
witli ourfelves, and always mean the fame 
thing by thefe terms we have once explained. 

Dr. Barrow gives a moft elegant defeription 
of the excllence and ufcfulncfs of mathemati- 
cal knowledge, in his inaugural oration, upon 
being appointed profclTor of mathematics at 
Cambridge. 

The mathematics, he obferves, elTcflually 
exercife, not vainly delude, nor vexatioufly tor- 
ment ftudious minds with obfeure fubtleties } 
but plainly demonftrate every thing within tlicir 
reach, draw certain conclufions, inilruft by 
profitable rules, and unfold pleafant queftiont. 
Thefe ilifciplines likewile inure and corroborate 
the mind to conftant diligence in ftudy } they 
wholly deliver us from a credulous fimplicity, 
moft ftrongly fortify us againft the vanity of 
fcepticifm, cfieftually reftrain us from a rafh 
prefumption, moft eafily incline us to a due 
aflTent, perfectly I'ubjeft us to the government 
of right reafon. While the mind is ahfrraflcd' 
and elevated from fenfible matter, diftinflly 
views pure forms, conceives the beauty ot ideas,, 
and inveftigates the harmony of proportions } 
the manners themfelves are fenlibly correfted' 
and improved, the affeftions conipofed and rec- 
tified, the fancy calmed and fettled, and thr 
underftanding raifed and excited to more divine- 
contemplations. 

MAT ROSSES, are properly apprentices’ 
to the gunner, being (bldiers in the royal regiment 
of artillery, and next to them : they aflift in: 
loading, firing, and fpunging the great guns.. 
They carry firelocks, and march along with the’ 
guns and ftorc-waggons, both as a guard, and' 
to give their affiftance on every emergency. 

MATTUCASHLASH, an ancient Scotch- . 
weapon, fbmetimea called arm-pit dagger, was- 
worn there, ready to be tiled bn coming to clofe 
qumefSc This, vHth a piftol ftuck in the the 
dMinplete'l^ ahned the highlanders. 

■" ‘ MAXIMS,. 
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MAXIMS, in fortification. SccFort ific ation. 

MEASURE, in geometry, any quantity al- 
fumcd as one, to which the ratio of other ho- 
mogeneous or fimilar quantities is expreiTcd. 

Mfasure of an angle, the length of an arch 
4 efcribcd from the vertex to any place between 
its legs : hence angles are diflinguilhed by the 
j-atio of the arches between the legs to tlie pe- 
ripheries. See Angi.e. 

Measure of a figure, is a fquare, whole 
iidc is an inch, foot, yard, or other determinate 
meafure. Hence fquare meafures. 

Among geometricians it is ufually a fquaie 
Tod called decempeda, divided into i o Iquare 
feet, and thofe into Iquare digits, and thoic 
4 gain into lo lines, &c. 

Measure of a line, any right line taken at 
pleafure, and contidered as unity. 

Measure of the mafs or quantity of nuiltcr, in 
mechanics, is its weight; it being apparent that 
all the matter which coheres with a body, gra- 
vitates with it ; and it being found by experi- 
ment, that the gravities of homogeneal bodies 
.arc in proportion to their bulks : hence, while 
the mafs continues the fame, the abfulute weight 
will be the fame, whatever figure it puts on ; 
fur as to its fpecific weight, it varies as the 
-quantity of its furfacedocs. 

Measure of a number, in arithmetic, fuch a 
number as divides another without leaving a 
fra(^ion: thus 9 is a meafure of 27. 

Measure ^<1 folid, is a cube, whofe fide is 
an inch, foot, yard, or other determinate length : 
in geometry, it is a cubic perch, divided into 
icubic feet, digits, See. Hcjice cubic meafure 
or me.'ifures of capacity. 

Measure of velocity, in projeitiles and me- 
thanks, the fpace palled over by a moving body 
•in any given time. The fpace therefore muft 
be divided into as many equal parts, as the time 
is conceived to be divided into : the quantity 
•of fpace anfwering to fuch an article of time, is 
.tire meafure of the velocity. 

A’bafure's then are various, according to the 
dilFercnt kinds and dimenfions of things mea- 
fured.' Hence arife lineal and longitudinal 
meafure for lines or lengths ; fquare, for areas ; 
^nd folid or cubic, for bodies and their capa- 
.cities : all which again are very different in 
different countries and ages, and even many of 
chem for different commodities. Hence alfo. 
^ife other divifions, of domeftic and foreign, 
ancient and modems dry and wet (or liquTd) 
l^eafures, &c. 

Long Measure. The Eng^tfh-ftandard loi» 
Ipieafuiy, ng that yrh^by the quiMitities 'lMf 
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things are * ordinarily ellimated, is the yard^ 
containing 3 Englifir'.feet, equal to 3 Paris feet 
1 inch and 3-1 2ths of an inch, or7-9ths of a 
Paris ell. Its fubdivifions are the foot, fpan>- 
palm, inch, . and barley-corn : its multipliers- 
are the pace, fathom, pole, furldng, and mile. 

French ftandard Measure is the aune or ell, . 
containing 3 Paris feet, 7 inches, 8 lines, or i 
yard a-yths Englifh; the Paris foot royal ex- 
ceeding the Englifh by parts; this ell is 
divided two ways ; namely, into halves, thirds, 
fixths, and twelfths ; and into quarters, half- 
quarters, and fixteenths. This ell obtains in 
the greateft part of France, excepting at Troyes, 
Ares, and fome parts of Picardy and Burgundy, 
where the ell is no more than 2 feet, 5 inches, 

1 line ; and at St. (lenoux, where it exceeds 
the Paris ell by 8 lines: but at Marfeilles, 
Montpellier, Tholoufe in Provence, and Guinne, 
it contains 5 Paris feet, 5 inches, and 6 lines, or 
a Pari.s ell and a half: at Montpellier and the 
lower Languedoc, in Provence, Avignon, and 
even Dauphine, it is a Paris ell and two thirds. 

The Englifh foot, to the French royal, is as 
107 to 114; and the French toile is equal to 6 
feet Englifh, nearly. 

Standard Measure, in Holland, Flanders, 
Sweden, a good part of Germany, many of the 
Hans-towns, Dantzig, and Hambourg, and at 
Geneva, Frankfort, &c. is likewife the ell, 
being different in all thefc parts: in Holland ic 
contains i Paris foot, it lines, and 4-7ths of 
the Paris ell: the Flanders ell contains 7-iaths 
of the Paris ell: the ell of Germany and. Bra- 
bant, &c. is equal to that of Flanders. 

Italian Measure, is the braccio, or fathom ; 
which obtains in the ftates of Modena, Venice, 
Florence, Lucca, Milan, Mantua, Bologna, &c. 
At Venice it contains i Paris foot, 1 1 inches, 3; 
lines, or 8-i5ths of the Paris ell : at Bologna, 
Modena, and Mantua, the fame as at Venice : 
at Lucca it contains | a Paris ell ; at Florence, 
tI? of a Paris ell : at Milan the brace for fi]k& 
is 4-9ths of a Paris ell ; and that for woollen 
clofos, the fame as in Holland : at Bergama 
the brace is 5-9ths of a Paris ell. The ufual 
meafure at Naples is the canna, containing • 
of a Paris ell. 

Spamfb Measure, is the vara, containing ^ 
of die Paris ell : but in Callile and V alentia, > 
the meafure is the pau, fpan, or palm ; which is : 
^ed, with the canna, at Genoa. In Arragon, 
the vara is equal to a Paris ell and a half. 

Portugueze Measure, is the covodo, con**, 
taining 4-7ths of the Paris ell; and the vara,s 
of which 106 make 100 Paris ells. < 

PiedmoHtefa\ 
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heimmaeft Mxasvrx, is the covedosi con> 
taining 4-7ths of the Paris ell. In Sicily the 
meaibre is the canna^ the fame with that of 
Naples. 

MftfcevUe Mxasvrxs, are the cubit, equal to 
1 Paris foot, 4 inches, 2 lines i and the arcin, 
a whereof are. equaji.. to' 3 cubits. 

Turkifi and Levant Measures, are the picq, 
containing 3-5ths of the Paris ell. The Chi- 
nefe meamre is the cobre, 10 of which are equal 
to 3 Paris ells. In Perlia, anti fome parts of 
the Indies, the gueze, of which there are two 
kinds i the royal gueze, or gueze monkelfer. 
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containing 4-5ths of the Paris ell ; and the 
Ihorter raeze, only a-3ds of the former. At 
Goa and Ormus, the meafure is the Portu- 
gucfe vara. In Pegu, and other parts of the 
Indies, the cando, equal to the Venice ell. At 
Goa, and other parts, they ufe a larger cando, 
equal to 17 Dutch ells. In Siam they ufe the 
ken, fliort of 3 Paris feet by an inch : the ken 
contains 2 focks, the fock 2 keubs, the keub 
12 nions or inches : the nion is equal to 8 grains 
of rice, that is, about 9 lines. At Camboia, 
the hafter ; in Japan, the tatam } and the fpan 
on fome of the coafts of Guinea. 


Englilh Long Measure. 
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Jewilh Long or Itinerary Measures. 
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Roman kng M.£a$vrc* de 4 tt(«d to Engjdifli. 
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Proportions of the long Measures of feveral na- 
tions to the Englijh foot. 

The F.ngliflj ftandard foot being divided into 
1000 equal paits, the other mealures will 
have the proportions to it, which follow. 


I Englilh foot from the ftandard at 
Guild-hall - - looo 

Paris royal foot, in the Chatclec 1068 
Rhinland foot of Snellius - 1033 
Greek foot - - 10077— 

Roman foot on the monument of 
CoiTutius " - - 967 

Roman foot of Villalpandus, 
taken from the congius of Vef- 

pafian - 986 

Venetian foot - -1162 

ell of Amfterdam - - 2268 

^jje 1 Amftecdnm foot - > 942 

lOll of Antwerp - - 2283 

foot of Antwerp - - 946 


I ell <if Leydnn, in Etelland •> 2260 
canna of Naples - - 6880 

vasa of Aliiwtia, and Gibraltar, 
in Spain - - 2760 

Spanilh foot • - loot 

Toledo foot - ' S99 

broccio of I^erence - 1913 

palm of Genoa - - 8-1^ 

common bm^cio of $ienna • 1242 

braccio of Sienna for linen - 1 974 

jpalm of the aithite^ at Rome, 


whereof 10 make the canna of 
the fame architefts - 732 

palm of the braccio for the mer- 
chants and weavers at Rome, 
from a marble in the Capitol, 
w'ith this infeription, Curan^e ' 


LV PoETo - - 99 5 J 

large pique of the Turks at Con- 
ftantinople - - 2200 

fmall pique of the Turks at Con- 
ftahtinople is to tlie larger as 31 
to 32 

arilhofPerfia - -3197 

derail or cubit of the Egyptians 1824 
The<^ Dort foot in Holland -1184 : 

Middleburg foot * - 991 

Stralbourg foot • - 920 

Bremen foot - - 964 

foot of Cologn - - 954 

foot of Frankfort on the Main - 948 

Dantzick foot - - 944 

foot of Copenhagen - -965 

foot of Prague - - 1026 

Riga foot - * - 1831 

i Mantua - - 1 585 

jBononia - - 1204 

foot of < Mechlin - - 919 

yStockholrn ' - - 963} 

C Lifbon - -1005 


EngUfb fquare or fuperficial Measures, are 
raifed from the yard of 36 inches multiplied 
into itfelfj and this producing 1296 fquare 

inches 
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inches in the fquarc yard> the i 3 ivifions of this 
arefquare feet and inches, and the multipliers, 
poles, roods, and acres. 

V 

Ehglilh Jquart Measure. 


inches 

144 

feet 


1296 

9 

yards 


3600 

®5’ 

a 

paces 

39204 

2721 

3°! 

io,89^poles 

1568160 

§s 

00 

0 

1210 

435,6 40 roods 

6272640 

I43560 

4840 

1743,6 1 6c ^l-icr. 


French fquare Measures, are regulated by 
la I'quarc lines in the inch fquare, 12 inches 
in the foot, 22 feet in the perch, and 100 
perches in the arpent or acre. 

Measures, or meafures of capacity 
for liquors. Englifli liquid meafures were ori- 
ginally railed from troy weight, it being or- 
dained that 8 pounds troy of wheat, gathered 
from the middle of the ear, and wdl dried, 
Ihould weigh a gallon of wine meafure ; yet 
a new weight, viz. the avoirdupoife weight, has 
been introduced, to which a fecond llandard 
gallon is adjusted, exceeding the former in the 
proportion of the avoirdupoife weight to the 
troy weight. From this latter ftandard are 
railed 2 meafures, the one for ale, the other 
for beer. 

The fealed gallon at Guildhall, which is the 
ftandard for wine, fpirits, oil, &c. is fuppofed 
to contain. 23 1 cubic inchest yet, by a(!:hial 
experimentmadcin 1688, before the lord mayor 
and commilfioners of excife, it only contains 
224 cubic inches. It was however agreed to 
continue the common fuppofed contents of 
231 : hence, as 12 : 231 :: 14^ 281I, the 

cubic inches in an ale ' gallon ; but, in effeA, 
the ale quart contains yof cubic inches ; on 
which principles, the ale and beer gallon will 
■be 282 cubic inches. 

Dry Measure, is different from both the 
ale and wine meafure, being nearly a mean 
between both. 

According to an a£b of parliament palled in 
16^7, every round bufhel with a plain and even 
bottom, being made 1 8{ inches throughout, and 
I inches deep, is to l%ir accounted a legal Win- 
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cliefter bufhel, according to the ftandard ist hiS 
majefty’s exchequer; confcqucntly a corn gallon 
will contain 268.8 inches, as in the followinsr 
table. * 


inches 

2688 

gallons 

5376 

2 

pecks 

21504 

8 

4 i 

bufhels 

172032 

64 

32 

8 Iquartct 


Measure is the cord, be- 

ing 4 feet high, as many broad, and 8 long: it 
is divided into 2 half-cords. 

Measure for hor/es, is the hand, which by 
ftatute contains 4 inches. 

Po'Joder Measures, made of copper, holding 
from an ounce to 12 pounds, are very con- 
venient in a fiege, when guns or mortars are 
loaded with loofe powder, clpecially in rico- 
chet-firing, &c. 

As powder meafures are ufeful in artillcty, 
being more handy than weights, faving time, 
8cc. we lhall infert here fome experiments made 
by profeflbr Muller upon that fiibjedl, in 1 753, 
at tlie royal military academy at Woolwich. 

1. A cylinder, whofe axis and diameter were 
2 inches each, contained 3 ounces and 3 grains-, 
or 51 grains; and as fimilar cylinders are as 
the cubes of their axes, we fay 5 1 grains arc 
to 256 grains, or 1 pound, as the cube 8 of 2 
inches is to the cube 40. 156 of the diameter of 
a like cylinder holding 1 pound. 

2. A cylinder, whofe axis and diameterwere 
4 inches each, held 25 ounces and 10.5 grains, 
or 410.5 grains: whence 410.5 grains are to 256 
grains, as the cube 6 4. of 4 inches is to 39.91 2, 
the cube of the axis of a cylindef holding x 
pound. 

3. A cylinder, whofe diameter and axis were 
6 inches each, held 5 pounds 6 ounces and 6 
grains, or 1382 grains: hence 1382 : U56 :: 
216 : 40.01 for the cube required. 

4. A two-inch cube held 4 ounces and t 
grain, or 65 grains : and as 452 is to 355, fo is 
the cube 8.of the axis to the content of the 
cylinder, which therefore is .5 1 .05 ; hence 65 1 
256 :: 8 : 4aTi7, the cube of the axis. 

5. A fix-inch cube held 6 pounds 13 ounces 
and 13 grains, or 1757 grains: fo then 4C2 : 
355 •• *757 * *379*9‘^^<»^ *380, the dOTlWRT*' 
q|,.^he cylinder: and if 1380 : 256 :: 216 : 
4 ^^, 4th tenn be the cube of the 
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axis required. Hence a medium of thefe 5 ex- cube root 3.4a will be the diameter of a cylin# 
|>eriments gives 40.053 cubic inches* whofe der holding a pound of powder. 

Diameters and heights of cylindric Powder Measures firm 1 to 39 otmes* 


~ B 

0 

I 

2 

3 • 

4 

5 

6 

7 

8 

9 

0 

0 

1-357 

1. 710 

1.957 

2.154 

2.321 

VO 

2.596 

2.714 

• 2.830 

1 

2.924 

2.963 

3.»07 

3.^91 

3.271 

3.347 

3.420 

3.490 

3-575 

3.622 

2 

CO 

3.744 

CO 

0 

3-859 

3-9*5 

3.968 

4.021 

4.072 

4.121 

4.170 

3 ! 

4.217 

4.263 

4.309 

4 - 3 , 53 : 

4.397 

4.439 

4.481 

4.523 

4.563 

4.603 


N. B. The logarithm of an ounce is logarithm of 8 to that of i ounce* which gives 
.1316467: the other numbers are found by .4336767 for the logarithm of the number 
adding ^ of the number of the logarithm of the fought, which therefore is 2.7 1 4. See the 
number of ounces : thus the number of 8 above table, 
ounces is found by adding .3010300, i of the 


Diameters and heights of glindric Powder Measures from i to pounds. 


lb 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

G 

0 

3.420 

4-309 

4-932 

5.429 

^•84^ 

6.214 

6.541 

6.824 

7-1*4 

I 

7.368 

7.606 

7.830 

8.041 

8.243 

8.434 

8.618 

8.794 

8.963 

9.126 

2 

9.283 

9-435 

9-583 

9.726 

9.865 

10.00 

10.13 

10.26 

10.38 

(0.51 

3 

10.63 

10.74 

10.86 

10.97 

ii.o8 

1 1.16 

11.29 



11.45 

11.50 

1 1.60 


Diameters of glindric Powder Measures* when the diameter is to the axis as 1 to 


B 

0 

I 

2 

3 

4 

'5 ’ 

6 

7 

8 

9 

0 

0 

1.181 

*.491 

I.7IO 

1.880 

2.027 

2. 55 

2.268 

2.371 

2.472 

I 

2.554 

2.588 

2.714 

2.788 

2. -57 

2.92 . 

2.988 

3.049 

3.164 

to 

QO 

4^ 

2 

3.218 

3.271 

3-322 

3-37* 

3.420 

3.466 

3-5*3 

3-557 

3.600 

3-643 

3 

; 3.684 

3-724 

_ 3 ;iL 64 

3.802 

_3.H*. 

3.878 

3-9*5 

3.95* 

3986 

4.021 


lb 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 

2.988 

3.764 

4.308 

4.743 

5.109 

5.428 

.5-7*4 

5.961 

6.215 

I 

6.436 

6.644 

6.S40 

7.024 

7^201 

7.368 

7.529 

7.682 

7.830 

7-972 

2 

8.109 

8.242 

00 

• 

OA 

8.496 

S.618 

8.73^ 

8.849 

8.965 

9.068 

9.181 

3 . 

9.286 

9.382 

9-456 

9-583 

$.679 

9.769 

9.769 

9-863 

10.00 

10.13 


Tliefe 
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Thefc diameters are found> if thofe of the 
former tables be divided by 1.1447, cube 
root of 3-2ds. 

MEASi;R£-<sxr^/r, a. brafs inftrument to mea- 
fure angles, either falient or rentrant, for ex- 
a^ly aiccrtaining the number of degrees and 
minutes, to delineate them on paper. 

MEASURING, I in military matbematiesy 

MENSURATION,! afluming any cer- 
tain quantity, and exprelTing the proportion of 
other fimilar quantities to the fame } or the de- 
termining, by a certain known meafure, the 
precife extent, quantity, or capacity of any 
thing. 

Measurikc, in conftitutes the prac- 
tical part of geometry : and from the various 
fubjeds about which it is converfant, it ac- 
quires various names, and conftitutes various 
arts, viz. 

See Lokgimetry, Altimetry, Levelling, 
Geodesia, or Surveying, Steriometry, Su- 
perficies and SoLins, &c. 

Measuring. See Chain. 

MECHANICS, a mixed mathematical fei- 
ence, which conliders motion and moving 
powers, their nature and laws, with the efFcds 
thereof, in machines. See. The word is de- 
rived from the Greek which fignides 

the fame thing, and derived from an 

inllrument or Ikill. That part which confiders 
motion arifing from gravity, is fometimes 
called llatics, in contradiftindion from that 
part which conliders the mechanical powers 
and their application, properly called me- 
chanics. 

' MECHANICAL, fomething relating to 
mechanics. 

philofephyy that which explains 
the pha;nomena of nature, and the operations 
of corporeal things, on the principles of me- 
chanics ; namely, the motion, gravity, figure, 
arrangement, &c. of the parts which compofe 
natural bodies. 

Mechanical powersy or tnachinesy are 6 in 
number, viz. the leveri the pully, the wheel 
and axle, the inclined plane, the wedge and 
the fer^w. 

They are called mechanical powers, becaufe 
they increafe our power of moving or railing 
heavy bodies, which are often unmanageable 
by any human ftrength, not thus alTifted j and 
. of two or more of thefe all other compound 
machines are compofed. 

As the learned Dr. Hamilton, profelTor of 
mathematics in the univerfity of Dublin, hu 
lately publilhed a new theoiy of the mechani> 
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cal powers, and difplayed the principles on 
which we rnay belt explain their nature and man- 
ner of ading ; we iliall lay before our readers 
the fubflancc of his ingenious cllay in his owii' 
words. 

" The many ufeful inftruments, fays tliis 
able mathematician, that have been fo ingeni- 
oufly invented, and fo fuccefsfully executed, 
and the great perfedion to which the mechanic 
arts are now arrived, v/ould naturally incline 
one to think that the true principles on which 
the efficacy and operations of the fevcral ma- 
chines depend, mud; long fince have been ac- 
curately explained. But this is by no means a 
necellary inference ; for, however men may 
differ in their opinions about the true method 
of accounting for the effeds of the feveral ma- 
chines, yet the pradical principles of mecha- 
nics arc fo perfedy known by experience and 
obfervation, that the artift is thereby enabled 
to contrive and adjuft the movements of his 
engines with as much certainty and fuccefs as 
he could do, were he thoroughly acquainted 
with the laws of motion, from which thefe prin- 
ciples may be ultimately derived. However, 
though an enquiry into the true method of 
deducing the pradical principles of mechanics 
from the laws of motion, Ihould perhaps not 
contribute much to promote the progrefs of 
the mechanic arts, yet it is an enquiry in itfelf 
ufeful, and in Ibme meafure neceffary ; for, 
fince late authors have ufed very different me- 
thods of treating this fcience, it may be fup- 
pofed that no one method has been looked 
upon as fatisfadory, and unexceptionable. 1 
fhall therefore wilh to contribute towards hav- 
ing this fubjed treated with more accuracy 
than has hitherto been done. 

“ The moft general and remarkable theorem 
in mechanics is certainly this : that when two 
weights, by means of a machine, epunterpoife 
each other, and are then made to rhove toge- 
ther, their quantities of motion will be equal. 
Now, an equilibrium always accompanying this 
equality of motions, bears fuch a refemblance 
to the cafe wherein two moving bodies Hop 
each other, that Dr. Wallis, and after him 
moft of the late writers, have thought t^ 
cauie of an equilibrium in the feveral macliines 
might be immediately afligned, by faying, that 
fince one body cannot produce in another a quan- 
tity of motion equal to its own, without lofing 
its own at the wme time; two heavy bodies 
counterading each other by means -of a ma- 
chine muft continue at reft, when they are lb 
circumftanced thatone cannot defeend without 

■' X a? ■ ' ' caufing 
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taufing the other to afcend at the fame timc» 
and with the fame quantity of motion; and, 
l^erefore, two heavy bodies, in fuch cafes, muft 
always counterbalance each other. Now this 
argument would be a juft one, if it could pro- 
perly be faid that the motion of the afcend ing 
body was produced by that of the defcending 
one ; but, (ince the bodies are fo conneifted that 
one cannot pofllbly begin to move before the 
other, I apprehend, that, ifcbodies are fuppofed 
to move, it cannot be faid that the motion of 
one is produced by that of the other: fince 
whatfoever force is fuppofed to move, one muft 
be the immediate caufe of motion in the other 
alfo i that is, both their motions muft be fiinul- 
taneous effefts of the fame caufe, juft as if the 
two bodies were really but one : anti, therefore, 
if I was to fuppofe, in this cafe, that the fupe- 
rior weight of the heavier body (which may 
be in itfeif much more than able to fuftain the 
lighter) fhould overcome the weight of the 
lighter, and produce equal motions in both 
bodies ; I do not think that from thence I could 
be reduced to the abfurdity of fuppofing, that 
one body, by its motion, might produce in 
another a motion equal to its own, and yet not 
lofe its own at the liime time. But thofe who 
argue from the equality of motions on this oc- 
cafion fay further, that, fince the two bodies 
muft have equal motion when they do move, 
they muft have equal endeavours to move even 
while at reft, and therefore thefe endeavours to 
move, b ing equal and contrary, muft deftroy 
each other, and the bodies muft continue at 
reft, and confequently balance each other. In 
anfwer to this I muft oblerve, that the ablblute 
force with which a heavy body endeavours to de- 
feend from a ftatc of reft, can only be propor- 
tionable to its weight ; and therefore 1 think it 
is neceflary, that fome caufe Ihould be adigned 
why (for linftance in the lever) the enleavour 
of one pound to defeend ftiall be equal to that 
of 4 pounds; and efpecially as the fulcrum. on 
which both weights aft rcouires no greater 
force to fupport it than that of 5 pounds. 

“ From thefe confiderations I infer,, that the 
seafon why very unequal weights may balance 
each other, ihould be afltgncd not from their 
having momenta when made to move together, 
but by proving without confidtring tlieir. 

motions, that either the rc-aftion of the fixed 
parts of the machine, or fome otlter caufe,. lb far 
takes. oft from. the weight of the heavier body as 
to leave if only juft able to fupport the lighter., 
however, as this equality of momenta which 
tlmrays accompanies, an equilibrium,, affords a 
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very elegant theorem, it Ihould be taken hor 
ticc of in every treatife of mechanics, and may 
ferve as an index of an equilibrium. But I 
would not have it applied to a purpofe for which 
it is unfit ; as it has in another inftance by Dr. 
Kiel, who from thence gives the reafon why- 
water ftands at the fame height in a narrow 
tube and a wide veffcl with which it communi- 
cates : and an argument of the fame kind is ap- 
plied ftill more improperly by Dr. Rutherforth, 
and others, to Ihew why a drop of water in- 
cluded in a fmall conical tube will move to- 
wards the narrower end : and yet the true ways 
of accounting fur both thefe phaenomena are 
extremely obvious and eafy. 

“ The fimple mechanic powers are ufually 
reckoned 6, the lever, axle and wliecl, pully, 
wedge, inclined plane, and ferew. The only 
method I have met with of explaining the na- 
ture of thefe machines upon one and the fame 
principle, is that which I juft now examined ; 
and as that appears to me unfatisfaftory, I lhall 
confidcr the nature of each machine feparately, 
in the order I have fet them down. 

“ The lever is faid to be a right line, in- 
flexible and void of weight. Its fundamental 
property is this ; when any two forces aft again!!: 
each other on the arms of a lever, they will 
continue in equilibrio, if their quantities are 
inverfely as the diftances between the points 
to which they are applied and the point rounil 
which the lever turns ; wliich point is called the 
fulcrum, or prop. 

“ Several methods have been ufed, by diffe- 
rent authors, to prove, that this property belongs 
to the lever. We find in the works of Arcm- 
medes, a proof brought for this purpole, which 
has fince been m.ide nfe of byfeveral writers of 
mechanics ; who, I find, have fomewhat altered 
the form of his. argument, the fubjeft of which , 
is generally exprclfed as follows : When a cy- 
linder of' any uniform matter is fupported at its • 
middle point, it will continue at reft;, for all. 
the parts on one fide muft balance thofe on the 
other, being exaftly equal to them both in 
weight and fituatibn; fo that the whole weight 
of this cylinder may be looked upon as afting 
on the middle point on which it is fupportetl. 
From whence, it follows, that the weight of 
fuch a cylinder will aft upon whatever fupports 
it, in the fame manner as it would do if it was 
all contrafted into the middUpoint ofits axis.. 
If' therefore we fuppofe the cylinder to be di- 
ftinguiftied. into two unequal cylinders or feg- 
ments, the diftances. between the middle points- 
of thofe fegnnents and the middle of the tilhole^ 

cg^lindei^ 
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cylinder will be invtrfely as the lengths of the 
fegments j that ts, inverfely as their weights : 
but, as it was faid before, the weight of each 
cylinder afts in the fame manner as it would do 
if contraftcd into the middle point of its axis j 
and therefore if the weights of thofe cylinders 
be contraAed into thefe points, they will con- 
tinue to fupport each other as before : and 
thence it is concluded, that any two weighty 
acting againO; each other on a line fuilained at a 
fixed point, will countcrpoife each other, when 
they are inverfely as the diftances of the points 
on which they aft, from the point on which 
the line retts. 'I'o this agreement there fecms 
to be a manifeft,obicftion ; for, when the whole 
cylinder is diftinguiflied into two fegments, 
part of the weight of the greater fegment afts 
on the fame fide of the fulcrum with the leffer 
fegment ; and therefore when the whole weight 
of the greater fegment is contrafted into its 
middle point on one fide of the fulcrum, and 
afts all of it againft the leflTcr fegment, it re- 
quires at leaft fome proof to Ihew, that this 
contrafted weight will be balanced by the 
weight of the Iclfcr fegment. Mr. Hugens, in 
his mifcellaneous obfervations on mechanics, 
takes notice of this objeftion to Archimedes’s 
method, which, he fays, feveral mathemati- 
cians had endeavoured to remove, but without 
fuccefs. He therefore, inftead of this method, 
propofed one of his own, which depends on a 
poftulatum that he ufes in common with Ar- 
chimedes, and which I think Ihould not be 
granted on this occaiion : it is this j when equal 
bodies are placed on the arms of a lever, the 
one which is furthermoft from the fulcrum will 
prevail and raife the other up. Now, this is 
taking it for granted, in other words, that a 
fmall weight placed further from the fulcrum 
will fupport or raife a greater one. The caule 
and reafon of which faft muft be derived from 
the demonftration that follows j and therefore 
this demonftration ftiould not be founded on 
the I'uppofed ftlf-evidcncc of what is partly the 
thing to be proved. But perhaps it may be 
faid, that the poftulatum may be gr^nt^^d merely 
on this account ; that the centre of gravity of 
the two bodies (which in this cafe is the middle 
point between them) is not fuftained; and 
therefore the body, which is on' the fame fide of 
the fulcrum with the centre of gravity, will 
defeend. 

“ In anfwer to which I muft obferve, that 
this property, which the centre of gravity has 
of defeending, when not placed direftly above 
or below the point of fufpenfion« cannot be 
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proved to belohg to it in any cafe ■, nor can we 
even ftiew that there is only one centre of gra- 
vity between two bodies joined by a riglit line, 
until it is proved in general that the centre of 
gravity of any two bodies is a point fo placed 
between them, that their diftances from it are 
inverlely as their weights : but this in efteft 
includes the principal property of the lever, 
which therefore cannot be proved from any- 
previous fuppofition, that the centre of gravity 
will defeend, even when the bodies are equal, 
and we know it is the middle point between 
them. 

** I muft now proceed to confider what Sir 
Ifaac Newton hath delivered on this fubjeft 
in his Principia, after the ad cor. to the 3d 
law of motion, which Dr. Clarke, (in his notes 
on RohaultJ and all the fubfequent writers, 
have quoted as an elegant proof of the property 
of the lever ; and therefore what appears to me 
at prefent an objeftion to this proof, I fitall men- 
tion with great diffidence, and in hopes of being 
let right, if I am wrong. Sir Ifaac fuppofes two 
weights, as yf and P (pi. I. fig. 8*.) to hang 
by threads, from the points M and in a 
wheel or circular plane perpendicular to the 
horizon, and moveable about its centre Oj and' 
then propofes to determine the forces with which, 
thele weights aft to turn the wheel round its 
centre. In order to do this, he fuppofes that 
it is indifferent from what points in the perpen- 
dicular lines M A and N P the weights are 
hung, for that they will ftill have the fame 
power to turn the wheel about its centre. His. 
words . are, i^luoniam nil refert utrim filorunt. 
ptt'iSla Ky L, D, affixa fint vel nen affixa ad' 
planum rota } pendera idem valebunt ac Ji fufpen- 
derentur a punilis K et /., vcl D et L. Now 
whether the points of the threads L, D, are 
fixed or not to the plane of the wheel, is cer- 
tainly of importance, as it muft make a diffe- 
rence in the points of fufpenfion of the weights,, 
and confequently in the degrees of obliquity 
with which the weights aft j for the loweft 
■point of the thread tL-it is fixed to the plane 
muft be confidered as the point from which the 
weight hangs ; as the parts of the thread above 
that point are quite ufelcfs, not being at all' 
afted upon. And from thence I fliall endeavour 
to fhew, that to fuppofe the weight A will have 
the fame power to turn the wheel from whatever' 
point in the line MA it hangs, is in efteft pre- 
fuppofing what is intended to be proved. For' 
it appears, from w.hat he fays immediately after,, 
that, when the weight A hangs from the point 
D, if its whole force be expreffed by the line 

AP,, 
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A D, and be refolvcd into two forces, D C and 
Ac, the former only will have any cftccl in 
turning the wheel, as it adls perpendicularly on 
the radius 0 D, while the latter is loft, its di- 
reftion being parallel to O D. But it is evi- 
dent, that, when the fame weight hangs from the 
point K, as it afts perpendicularly on the ra- 
dius OK, its whole force is exerted to turn the 
wheel, and none of it loft by oblique aftion. 

“ Therefore, the force wliich the weight A, 
exerts to oppofe the weight P, and turn the 
wheel when it hangs from D, is, to the force it 
exerts when it hangs from K, as the linc.Z) C* to 
A D, or as 0 if to 0 D, (fim. triang. D C, 
DO K) that is, tlie forces exerted by the weight 
A, hanging from the points D and K, are in- 
verfely as the radii 0 D and 0 K. And there- 
fore to fuppofe, that thefe two forces will have 
the fame efleft in turning the wheel and op- 
pofing the weight P, is the fame as fuppofing 
that two forces will have equal cfFefts in moving 
the arms of a lever (on which they aft per- 
pendicularly) when they are inverfely at the 
lengths of thole arms. But this is the very 
conclufion Sir Ifaac draws from his premifes ; for 
he fays, Pendera igitur A et P, qua funt reciproce 
tit radii in direllum pojiti OK, OL, idem polle- 
bunt et fie confifient in aquilibrio, qua eft proprie- 
tas notijjima libra, ve&is et axis in peritroebio. 
But further, this property of the lever, which 
is here exprefted ih general terms, includes two 
cafes ; for the arms of the lever may be either 
perpendicular or oblique to the direftions of 
the weights. The firft of thefe cafes is the 
fimplcft, and Ihould be firft demonftrated : and 
I do not fee how there can be any room for ap- 
plying the refolution of forces in demonftrating 
this cafe, in which no part of any weight is loft 
by oblique aftion. But when this cafe is 
proved, we have from thence, by the refolution 
of forces,^ an eafy way of Ihewing, in the fecond 
cale, wb^n the arms of the lever are oblique to 
the direftions of the weights, that the weights 
will counterbalance each other, when they are 
reciprocally as the perpendicular diftances of 
their lines of direftion from the centre of mo- 
tion. From the laft of thefe cafes, we may 
deduce an obvious reafon why the weight A 
fhould have the fame power to turn the wheel, 
from w hatever point it hangs in the line MA', 
the truth of which, I am perfuaded, cannot be 
proved independent of tnofe cafes, and there- 
fore think it Ihould not be ufed as a poftulatum 
in demonftrating the general property of the 
lever. 

Mr. Maclaurin, in his view of Newton’s Phi- 
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lofophy, after giving us the methods which 
Archimedes and Newton have ufed for proving 
the fundamental property of the lever, pro- 
pofes one of his own, which, he fays, appears 
to be the moft natural one for this purpofe. 
However, as to his method I lhall only oblerve, 
that, from equal bodies fuftaining each other 
at equal diftances from the fulcrum, he Ihews 
us how to infer that a body of one pound (for 
inftance) will fuftain another of two pounds 
at half its diftance from the fulcrum j and from 
thence that it will fuftain one of three pounds 
at a third of its diftance from the fulcrum : he 
goes on, declaring, by a kind of induftion, what 
the proportion is in general between two bodies 
that fuftain each other on the arms of the lever. 
But this argument, he obferves, cannot be ap- 
plied when the arms of the lever are incom- 
mcnfurable ; and therefore it cannot conclude 
generally, and confequently is imperfeft. 

“ Thefe are the methods of demonftrating 
the fundamental property of the lever, which 
are worth taking notice of } and, fince they fetm 
liable to exceptions, and the other methods I 
have met with are ftill more exceptionable, I 
fttall propofc a new proof of this property of 
the lever, which appears to me a very fimple 
one, and depends on a poftulatum that, 1 be- 
lieve, will be readily granted. 

** If a.force be univerfally diffufed over a right 
line, that is, if an equal part of the force afts 
upon every point of the line, and if the whole 
force afts according to one and the fame plane ; 
this force will be fuftained, and the line kept in 
equilibrio, by a Tingle force applied to the 
middle point of the line equal to the diffufed 
force, and afting in a contrary direftion. 

" In order to fliorten the following proof, I 
muft premife, by way of lemma, that, if a right 
line be divided into two fegraents, the diftance 
between the middle of the whole line, and the 
middle points of the fegments, will be inverfely 
as the fegments. This is felf-evident when the 
fegments are equal j and, when they are unequal, 
then, finep half of the whole line is equal to 
half of the greater and half of the leffer feg- 
ment, it is plain that the diftance between the 
middle of the whole line and the middle of 
one fegment muft be equal to half of the other 
fegment, fo that thefe diftances muft be to each 
other inverfely as the fegments ; all which ap- 
pear evident from the infpeftion of fig. 9 . 

" Let now the line G H, (fig. 10 .) whofe 
middle point is D, be divided into unequal 
fegments G L, and L H, whofe middle points 
are CandF*, and let two forces or weights A 

and 
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iind Bt which are to each other as the ieginehts 
G L and L Hj be applied to their middle points 
C and Ft and let them a£t perpendicularly on 
the line GH. Then (by the lemma) the weight 
A and B will be to each other inverfely as CD, 
and FD, (the diftances of the points C and F, 
to which they are applied from the middle of 
the whole line) : if then a third force or weight 
E, equal to the film of the forces ^ and B, be 
applied to the point D, and afts on the line 
in an oppofitc direftion ; I fay, then, thefe three 
forces will fuftain each other, and keep the line 
in equilibrio. For let us fuppofe the force E 
to be removed, and indead of it artother force, 
equal alfo to the dim of A and B, to be uni- 
formly diflufed over the whole line G H, and 
to act direfily againd the forces A and B, then 
the part of this force which afts on the fegment 
G L, will be equal to the force A, and there- 
fore will be fudained by it (fofiulatum) ; and 
the other part, which is didufed over the feg- 
ment L H, will be equal to and fudained by 
the force B, fo that the forces A and B will 
fudain this diffufed force, and keep the line 
in equilibrio. Let now two other forces aft 
alio on this line in oppofite direftions, one of 
them the force E adting on the point D, as it was 
fird fuppofed to do, and the other an uniformly 
didufed force equal to E (and confequently 
equal to the other didufed force ) : then thefe 
two additional forces will alfo balance each 
other, and therefore the equilibrium will dill 
remain : fu that the two forces A and B, and 
a didufed force adting on one fide of the line, 
fudain the force E and a didufed force adting 
on the other (ide : but it is manifed, that 
in this equilibrium, the two didufed forces 
adbing on oppodte lides are perfedbly equiva- 
lent } and therefore, if they are taken away from 
both ddes, the equilibrium mud dill remain. 
Hence it appears, that the three weights or 
forces A, B, and E, any two of which are (by 
the condruAion) to each other inverfely as their 
dtdances from the third, will fudain each other, 
and keep the line on which they adt in equilibrio ; 
which is the drd and mod iimple cafe of the 
■property of the lever j for here the diredlions of 
the weights are fuppofed to be perpendicular to 
the line on which they adt ; and it is evident 
that,'if one of the points C, D, or F, be fixed 
or confidered as a fulcrum, the weights adting 
on the other two points will continue to fup- 
port each other. 

** I lhall not now take the trouble of proving 
the fecond cafe of the lecond property of the le- 
ver : it is mod eadly deduced from the fird; 
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for when mo weights adt on the arms of a le- 
ver in oblique diredtions, and are to each other 
inverfely as the perpendicular didances of their 
lines of diredtion worn the centre of motion, 
then, by the revolution of forces, it is ealily 
proved that the parts of thole forces which aA 
perpendicularly on the arms of the lever, and 
which only arc exerted to turn the lever, are to 
each other inverfely as the lengths of thofe arms ; 
and therefore by the fird cafe they mud balance 
each other. 

“ 1 lhall now mention fome well-known 
truths in mechanics, which, I think, cannot be 
proved otherwife than by deducing them from 
what hath been here demondrated. 

“ Corollary i. It appears from hence, that 
the powers with which any two forces move or 
endeavour to move the arms of a lever, arc as 
the redlangles, under lines proportional to the 
forces, and the peipendicular didances of their 
lines of diredfion from the fulcrum. 

Cor. 2. When therefore two bodies adling 
on the arms of a lever fudain each other, if one 
of them be removed farther from rhe fulcrum, 
it will preponderate ; but if it be brought 
nearer to the fulcrum, the other weight’ will 
prevail } becaufe the produdt to which its force 
IS proportionable will be increafed in the fird 
cafe, and diminilhed in the fecond. 

“ Cor. 3. Wc learn from hence to find out 
the centre of gravity of any two bodies joined 
by an inflexible right line, and to prove that 
its definition will agree to one point only in 
the line. For if a point be taken in the line, 
lb that the didances of the bodies from it may 
be inverfely as their weights, that point w ill be 
the centre of gravity ; becaulc, when it is fuf- 
tained, the bodies will be in equilibrio. But if 
the line is fudained at any other point, then is 
the fulcrum removed further from one botl)', 
and brought nearer to the other, than it was 
when the bodies balanced each other; and 
therefore, by preceding Cor. that body from 
which it is removed, or which is on the fame 
fide with the centre of gravity, will defeend : 
confequently there is but one point in the line, 
which being fudained, the bodies will be in 
equilibrio, and therefore but one point only 
can be their centre of gravity. Hence alfo it 
appears, tliat the centre of gravity will always 
defeend, when it is not direftly above or be- 
low the point by which the body is fudained. 

I diall now endeavour to be as concife as 
podlble in what I have to fay of the other me- 
chanic powers ; having, I fear, been too tedi- 
ous in my account of the lever, which, how- 
ever. 



C 

(ever,, dcfervcs to be particularly^ confidered, 
fince to it may be reduced the balance, the axle 
and wheel, and (according to Ibinc writers) 
the pully. 

• The balance I do not conlidcr as a didinft 
machine, becaufc it is evidently no other than 
a lever fitted to the particular purpofe of com- 
paring weights together ; and docs not llerve for 
raifing weights, or overcoming refinances, as the 
other machines do. 

" When a weight is to be raifed by me:uis 
of air axle and wheel, it is fattened to a cord 
.that goes round the axle ; and the power, which 
is to raife it, is hung to a cord that goes round 
the wheel. If then the power be to the weight 
•as the radius of the axle to the radius of the 
wheel, it will jutt fupport that weight ; as 
will cafily appear from what was proved of the 
lever. Tor the axle and wheel may be confi- 
<dered as a lever, whofc fulcrum is a line palling 
through the centre of the wheel and middle 
.of the axle, and whofe long and Ihort arms are 
.the radii of the wheel and axle, which are pa- 
rallel to the horizon, and from w'hofc extremi- 
- ties the cords hang perpendicularly. And thus 
.an axle and wheel may be looked upon as a 
.perpciual lever, on whole arms the power and 
weight always aft perpendicularly, though the 
lever turns round its fulcrum. And in like 
J7ianner, when wheels and axles move each other 
by means of teeth on their peripheries, fuch a 
machine is really a perpetual compound lever : 
and, by conlidering it as fuch, we may com- 
jjutc the proportion of any power to the weight 
jt is able to futtain by the help of fuch an en- 
gine. And fince the radii of two contiguous 
• wheels, whofe teeth are applied to each other, 
.are as the number of teeth in each, or inverfely 
.as the number of revolutions which they make 
in the fame time } we may, in the computation, 
inftead <^f the ratio of thefc radii, put the 
ratio of' the number of teeth on each wheel, 
f>r the invcrle ratio of tlie ntimber of revolu- 
tions they make in the ikme time. 

” Some writers have thought the nature and 
effe&s of the pully might be beft explained by 
confidering a fixed pully as a lever of the firft, 
and a moveable pully as one of the fecond kind. 
But though the pully may bear being confidered 
in that light, yet, 1 think, the bett and mutt 
natural method of explaining its ettefls (that 
is, of computing the proportion of a.ny power 
to the weight it can futtain by means of any 
lyttem of pullies) is, by confidering that every 
moveable pully . hangs by tm> ropes, equally 
fetched, which mutt beat equal parts of the 
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weight : and therefore, when one and the fame 
rope goes round feveral fixed and moveable 
pullie^ fince all its parts on each fide of the 
pullies are eq.ually ttretched, the whole weight 
mult be divided equally amongtt all the ropes 
by which the moveable pullies hang : aiidcon - 
fequcntly, if the power which afts on one rope 
be equal to the weight divided by the number 
of ropes, or double the number of moveable 
pullies, that power mutt futtain the weight. 

" Upon this principle, tlie proportion of 
the power to the weight it fuftains by me<ins of 
any lyttem of the pullies, may be computed 
in a manner lb eafy and natural as mutt be ob- 
vious to every common capacity. 

" The proportion which any power bears to 
the refitting force it is able to futtain by means 
of a wedge, has been laid down differently by 
different authors, as they happened to confider 
it in particular cafes. Without examining their 
fcveral opinions, 1 lhall endeavour to exprefs 
this proportion in one general propofition, 
which may extend to the feveral cafes in which 
the wedge is applied, 

“ Let the equicrural triangle 5 C, (fg. lo.) 
reprefent a wedge : the lines /I B and C B will 
be the fides of the wedge, AC its bafe or 
back, and its height will be the line P B bi- 
fefting the bafe AC, and alfo the vertical angle 
ABC, When any two refifting forces aft on 
the Tides of a wedge in dircdlions which make 
equal angles with the fidcs (as they arc always 
fuppofcd to do) a power afting perpendicularly 
at P, on the bafe of the wedge, will keep the 
refifting forces in equilibrio, when it is to the 
fum of thefe forces, as the fine of half the 
vertical angle of the wedge, to the fine of the 
angle which the direSions of the forces con- 
tiin with the fides of the wedge. 

" Tor let E and F be two bodies afting on. 
the fidcs of the wedge, and let them be firft 
fuppofed to aft in the direftions E P and FP 
perpendicular to the Tides; then fince the 
power P afts perpendicularly on the bafe A C, 
if thefe three forces keep the wedge in equi- 
librio, they will be to each other as the Tides 
of a triangle, to which their direftions are pa- 
rallel, or (which is the fame things as the 
fides of the triangle ABC, to which their di- 
reftions arc perpendicular. Therefore the 
power P, is to the fum of the refitting forces 
which it fuftains, as yf C the bafe of the wedge 
to the fum of the fides, or as P y/, | the bale, 
toAB one of the fides; butPy^ is to AB 
as the fign of PBA, | the vertical angle of the 
wedge, to the radius which is the fign of a 
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tight angk> and the dire^iona of the refifting 
forces are fuppofed in this cafe to contain a 
right angle .with the fides of the wedge. 

« Let now the refifting bodies E and F be 
fuppofed to aft on the wedge in direftions pa- 
rallel to the lines D P and 0 P, which make 
oblique angles with its Tides : draw EG and FK 

E crpcndicular to thofc lines, From what has 
een proved it appears, that the power P is to 
the force with which it is able, by means of 
the wedge, to protrude the rcfifting bodies in 
the dircdlions P E and PF^ as the fine of \ tlic 
vertical angle to the radius : let this protruding 
force be expreffed by the line PEy and Jet it be 
rclblvcd into two forces exprefled by the lines 
P G and G E : the former of thefe only will 
aft in oppofuion to the refilling bodies ; there- 
fore the whole protruding force of the power 
is, to the force with which it afts againfl the re- 
filling bodies P E and PF in the direftions 
P D and PO, as P E to PG, or (becaufe the 
friangles E PG and DP E are fimilar) as P D 
to PE, that is, as the radius to the fine of the 
angle P D E ; compounding therefore the ra- 
tio of the line of { the vertical angle to the 
radius, with the ratio of the radius to the fine 
of the angle P D E, the jiower P, when the 
wedge is kept in equilibrio, will be, to the force 
with which it protrudes the refilling bodies in 
direftions oppolite to thole in which they aft, 
as the fine of 4 the vertical angle to the fine 
of the angle PDE or POE, which the direftions 
of the refilling forces contain with the fides of 
the w'ctlgc. 

“ Hence, when the direftions in which the 
refilling bodies aft on a wedge are given, we 
may eafily find two lines that will exprefs the 
proportion between the refillance and the 
power which fullains it by means of the wedge. 
For from P, the middle point of the wedge, 
draw the line P D meeting one of the fides, 
and parallel to the direftion in which the re- 
filling force afts on that fide, then the power 
will be to the refinance as PD to PB, the 
height of the wedge. For PD and PB are to 
each other aa the lines of the oppofite angles, 
in the triangle* PBD, that is, as the fines of 
I the vertical angle, and the angle which the 
direftion of the refilling force contains with 
the fides of. the wedge. 

** From what hath been demonllrated we 
may deduce the proportion of the power to 
the refiftance it is able to fullain in all the cafes 
in which the wed^ is applied. Firil, when in 
cleaving timber the wedge fills the cleft, then 
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tlie..ieltftaAce of the- timber afts perpendicHf- 
larly on thjs fides of the wedge } therefore, on 
this cafe, whtn the power which drives the 
wedge, is to the cohefive force of the timbcT, 
as 4 the bafe to one fide of the Avedge, the 
power and refillance w'ill be in equilibrio. 

” Secondly, when the wedge docs not ex- 
aftly fill the cleft, which generally happens be- 
caufe the wood fplits to fdme dillance before 
the wedge. I.et E L F reprefent a elefe, ir.to 
which the wedge ABC partly driven : as che. 
refilling force of the timber mull aft on the 
wedge in direftion perpendicular to E L, the 
fide of the cleft, and meeting the fide of tLi 
wedge in D j then the power driving the wedge, 
and the refiftance of the tintber, when thev 
balance, will be to each other as the line P!) 
to PB, the height of the wedge. 

“ Thirdly, when a wedge is employed to 
feparate two bodies that lie together on an ho- 
rizontal plane, for inllancc, two blocks of 
Hone j as thefe bodies mull recede from each 
other in horizontal direftions, their refillance 
mull aft on the wedge in lines parallel to its 
biife C A ; therefore the power that drives the; 
wedge will balance the refiftance when they 
are to each other as PA, \ the breadth of the. 
wedge, to PB, its height j and then any addi- 
tional force, fufficient to overcome the refiftance 
arifing from the friftion of the bodies on- the 
horizontal plane, will feparate them from 
each other. 

“ The inclined plane is reckoned by fomc 
writers among the mechanic powers; and-1 
think with rcafon, as it may be ufed with- ad- 
vantage in railing weights. 

“ Let the line AB {fig. ii.) reprefent the 
length of an inclined plane, ///) its height, 
and the line BD we may call its bafe. I.a;t chi; 
circular body G/i/'’ be fuppofed to reft on the 
inclined plane, and to be kept fr^ falling 
down it by -a ftring CS tied to its icentre C. 
Then the force with which this body llretches 
the ftring will be to its whole weight, as the 
fine of A BD, the angle of elevation, to the 
fine of.the angle which the firing contains with 
a line perpendicular to A B, the let^h of the 
plane. For let the radius CE be drawA perpen- 
dicular to A B, and from '£ draw -^O.-parsdlel 
to the firing, and meeting GF inOj- then, 
as the body continues at reft, and is urged by 
three forces, to w-it, by its weight in- the di- 
reftion CE, by the reaftion- of the plane in 
the direftion EO , the reaftion 'of the firing; 
or the. force it is ftretched, is to 
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wei^t of the body, as EO to CE s that is, 
as th'e fine of (the angle £CO, which is equal 
' to) JBD, the angle of elevatifin, to the fine 
of the angle EOCy equal to 5 C O, the angle 
which the firing contains with the line C F per- 
pendicular to AB, the length of the plane. 

. « When therefore the firing is parallel to 

• the length of the plane, the force with which 
it is ftretched, or with which the body tends 
dow’n the inclined plane, is, to its whole w'eight, 

• as the fine of the angle of elevation, to the 
radius, or as the height of the plane to the 
length. And in the fame manner it tnay be 

'lliewn, that when the firing is parallel to BD, 
the bafe of the plane, the force with which it 
is ftretched is, to the weight, of the body, as 
' AD to BD-, that i;., a-s the height of the plane 
is to its bafe. If we fuppofe the ftring, 

■ w'hich fupports the body G E E, .to be faftened 
at .7, and that a force, by aAing on the line 
AD, the height of the plane, and in a diredVion 

•parallel to the bafe BD, dri’,cs the inclined 
plane under the body, and by that means 
makes it rife to a direftion parallel to AD: 

■ tJien, from what was proved in the third calc 
’ of the wedge, it will appear, that this force 
‘nuift be to the weight of the body, as AD 

to BD, or rather in a. proportion fomewhat 
greater ; if it makers the plane move on, and 
the body rill. 

“ From this laft obfervation we may clearly 
Ihew the nature and force of the ferew ; a ma- 
chine of great efficacy in railing w'eights, or in 
iprelfing bodies clofely together. For if the 
triangle ABD be turned, round a cylinder 
v.'hofe periphery is equal to BD, then the length 
of the inclined plane BA will rife round the 

• cylinder in a fpiral manner, and from what is 
called tlic thread of the ferew j and we ntay 
liippofc.it continued in the fame manner round 
the cyli^er from one end to the other ; and 
AD thC'height of the inclined plane will be 
every Where the diftance between two conti- 
guous threads of the Icrew, which is called a 
convex ferew : and a concave ferew may be 
formed to fit this exaftly, if an inclined 
plane, every way like the former, be turned 
round the in fide of a hollow cylinder, whofe 
periphery is fomewhat larger than that of 
the other. Let us now fuppofe the con- 
cave ferew to be fixed, and the convex one 

..to be fitted- into it, and a weight to be 
laid on the top of the convex ferew : then, 
if a power be applied to the periphery of this 
Convex ferew to turn it round, at every 


revolution the weight will be raifed bp through 
a fpace equal to • the diftance between the 
two contiguous threads; that is, to the line 
AD the height of the inclined plane BAi 
therefore,, fmee the ppwer- applied to the 
periphery a£ls in a diredlion parallel to BD^ 
it muft be to the weight it raifes zs AD 
to BDy or as the diftance between two con- 
uguous threads, to the .periphery of the 
convex ferew. 

“ The diftance- between two contiguous 
threads is to be- meafured by a line parallel . 
to the axle. If we now fuppofe that a hand- 
fpike or handle, which is inferted into tlie 
bottom of the convex ferew, and that the 
power which turns , the ferew is applied to . 
the extremity of this Jiaiulle, which is ge- 
nerally the cafe ; then, as the power is re- 
moved fartlier from the axis of motion, .its 
force will be fo much increafed (vide what 
was faid of the. lever. Cor. i.). and therelbre 
fo much may the power itfelf be diminilhed : 
fo that the power, which, adting on the end 
of a handle, fuftains a weight by means of 
a ferew, will be to that weight, as the 
diftance between two contiguous threads of the 
ferew, to the periphery deferibed by the end . 
of the handle. In tliis cafe we may conlider 
the machines as compofed of a f?rc\v and a 
lever, or, as .Sir Ifaac Newton cxprefTeth it, 
Ctineus d vefle impulfus." 

Of any two or more of tliefc fimple ma- 
chines combined together, all other machines, 
however complicated, are compofed; and 
their powers and manner of afting may there- 
by be explained from the principles here laid 
down. 

Mechanical, \n mathematics, denotes a con- 
ftruclion of fome problem, by the afliftance of 
iiiftrumcnts, as the duplicature of the cube, 
and quadrature of the circle, in contradiftinc- 
tion to that ' which is done in an accurate and 
geometrical manner.- 

MEDICINE-CHEST, is compofed of all 
forts of medicines neceffary for a campaign, 
together with fuch chirurgical inftruments as 
arc ufefuh fitted up in chefts, and portable. 

MEMOIRS, \n- military matters of literature, 
a fpecies of hiftory,. written' by perfons who 
had fome lhare in the tranfaftions they relate, 
anfwering, in Ibme meafure, to what the Ro- 
mans call commentarii, i. e. commentaries. 

MENSURATION, m general, denotes the 
aft or arc of mcafuring lines, fuperficies and 
foiids, 

MERIT, 
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'MERIT, vn i military fenfe, Hgnifics promo- 
tion in the army according to merit, and not 
bjr purchafe or intcreft. 

MERLON, in fortificatioH, that part of the 
parapet which is terminated by 2 cmbrafures of 
a battery, fo that its height and thickneis are 
the fame with thofc of the parapet. It fcives 
to cover thofe on the battery from the enemy, 
and is better when made of earth, well ram- 
med and beat clofe, than of ftone, becaufe 
thefe dy about, and wound thofe it fhould de- 
fend. 

MESS, in a military fenftt implies a number 
of foldiers who, by laying away a certain 
moiety of their pay towanls provifions, mefs 
together : 6 or 8 is generally the number of 
each mefs. Experience proves that nothing 
contributes more to the health of a foldier, 
than a regular and well-chofen diet, and his 
being obliged every day to boil the pot ; it 
correfts drunkennefs, and, in a great meafure, 
prevents gaming, and thereby defertion. 

METAI., a hard, fliining, mineral body, 
fufible by fire, concrefcible by cold, dudile, 
and capable of being amalgamated or inti- 
mately united to quiekfilver. 

Gk«-Metal, a compofition of tin and cop- 
per. The mod: common proportion is, to 100 
pounds of copper 1 2 pounds of tin: the founders 
will fometimes vary from this proportion, ac- 
cording to the hardnefs of the copper. 

MILE, \n geography, a long meafure, where- 
by the Englifh, &c. ufe to exprefs the diftance 
between places: it is of different extent in 
different countries. The geometrical mile con- 
tains 1000 geometrical^paces, .mille pajfus, from 
whence miles arc denominated. 

•'We fhall here give a table of the miles in 
ufe among the principal nations of Europe, in 
geometrical paces, 60,000 of which make a de- 
gree of the equator. 

Geometrical paces 
niudia - - 750 

•Mucof 

(.Scotland and Ireland 1500 

{ old'l 

fmall > league of France <2000 

great! (.3000 

rPoIand - - 3000 

y Spain and Portugal 3428 

■Germany - - 4000 

Mile of < Sweden - - 5000 

jDenmark - - 5010 

/Hungary - - _ 0000 

^Holland - - ' 3500 


‘MILITARY, fomething belonging to the- 
foldiery or militia, &c. 

lAih\XAKr"arcbite^ure, the fame with fortifi- 
cation. Sec Fortification. 

Militarv ways, the large Roman roads 
which A grippa procured to be made through 
the empire in Aiiguftus’s time, for the march- 
ing of troops and conveying of carriages. They 
were paved from the gates of Rome to the ut- , 
moft limits of the empire. 

Military difeipline. Next to the forming of 
troops, military difeipline is the firll objeft 
that prefents itfclf to our notice : it is the foul 
of all armies; and unlcfs it be eltablifhcd 
amongft them with great prudence, and fup- 
ported with unlhaken refolution, they are no 
better than fo many contemptible heaps of 
rabble, which are more dangerous to the very 
ftate that maintains them, than even its de- 
clared enemies. Sec Discipline. 

Military execution, the ravaging or deftroy- 
ing of a country or town that refulcs to pay the 
contribution inllidbed upon them. 

hAwiT Af.'i JirJl principles, is the bodily train- . 
ing for a foldier, to make him hardy and robull, 
capable to maintain health amidit fatigue, bad 
weather and change of climate ; to march at 
fuch 2>onible pace, and for fuch length of time, 
and with fuch burden, as, without training, he 
would not be able to do. 

MILITIA, in general, denotes the body of 
Ibldiers, or thofe who make profeflion of arms. 

In a more reftrained fenfe, militia denotes 
the trained-bands of a town or country, who 
arm themfelvcs, upon a Ihort warning, for their 
own defence ; fo that, in this fenfe, militia is 
oppofed to regular or ftated troops. 

For the diredion and command of the, mi-, 
litia, the king conftitutes lords -lieutenants of. 
each county. 

MILL, properly denotes a m^hine for' 
grinding corn, &c. but more genenmy it de- 
notes all fuch machines whofc adlion dependsj, 
upon a circular motion. 'I'hcre arc various kinds, 
though foreign to this work. 

Gun-powder Mill, is that iifed for pound- 
ing and beating together the ingredients of 
which gunpowder is compofed. See Gun- 
powder. 

Thefe ingredients being duly proportioned^ 
and put into the mortars of the mills, which 
are hollow pieces of wood, each capable of 
holding 20 pounds of pafie, are incorporated 
by me^s of the.peftle and fpipdle. . There are 
24 mortars ia where are made each 

day 



day 480 pounds of gunpowder^ care being taSien 
to fprinkle>the ingredients in the mortars with 
yTater, from time to time,Jeft theyifhould take 
fire. The peftle is a piece of wood. lo- feet 
high, and 4 1 inches broad, armed at bottom 
Drtth a round piece of metal. It weighs about 
60 pounds. 

MINE, in a militety fenftt implies a fubter- 
rancous paiTage dug under the wall or rampart 
of a fortification, with a defign of blowing it 
up by gunpowder. 

• Counter-Mi'szs, arc thofe made by the be- 
ficged, whereas mines are generally made by 
the befiegers. Both mines and counter-mines 
are made in the fame manner, and for the like 
purpoies, viz. to blow up their enemies and 
their works j only the principal galleries and 
mines of the befieged, are ufually made before 
the town is befieged, and frequently at the 
fame time the fortification is built, to fave ex- 
pence. 

MINING, \A art of -ivar^ is become one. 
of the moll eflential paj t.s of the attack and 
defence of places : fo much artillery is uled, 
that, nothing abov'c ground can withftand its 
cffedlsi the- moll fubilantial ramparts andpitra- 
petscan refill but a Ihort time } the outworks, 
though numerous, fci*ve .only to retard, for a 
time,, the furrender of. the place. 

1 liilory informs us that mine.s were made 
long before the invention of gunpowder } for 
the ancients made galleries or under-ground 
pafiTages, much in the fame way as the mo- 
derns, from without, under the walls of the 
places, w'hich they cut off from the foundation, 
and fupporteil tiicm with ftrong props : then 
they filled the intervals with all ni.onncr of 
combuftibks, which being let on fire burait 
their props, and tho wall being no longer fup- 
portcdfell, whereby a breach was made. 

The befieged alfo.made under-ground p.af- 
iages fronrt the town under the befieger’s ma- 
chines, by which they battered the walls, to 
detlroy them; v/hich proves neceflity to be the 
inventor of mines, as well as of other ufeful arts. 

I'he firft mines, fince the invention of gun- 
powder, were in 1487, by the Genoefe, at the 
attack of Serczanclla, a town in Florence; but 
thefe failing, they were for fome time neg- 
)(£led, till Peter Navarro, being then engineer 
fo the Genoefe, and afterwards to the Spaniards 
i|t *S03» againft the French, at the fiege of 
cai^ del Ovo, at Naples, made a mine 
vuiuler. the wall, and blew it ^ aod the caftle 
biltearhy ftoftn. 


Mr. y^dliere relates the ikme Itovy, but 
difiers in the name of the engineer : he faya 
it was Francis George, an Italian, who, ferving 
at Naples, in .quality architeA, propofed ta 
Peter Navarro, the Spanilh governor, to take 
this bailie by mines. 

Definitions ef Mines.*. A. mine is a iubter> 
raneous .cavity made according to the rules of 
art, in which a certain quantity of powder is 
lodged, which by its explofion blows up the. 
earth above it. 

1 . It has been found by experiments tliat 
the figure produced by /the explofion is a para- 
boloid A BCD (PI. VII. ./fjT- 6.) and that the 
centre of the powder, or. charge, occupies the 
focus. F, 

2. The place where the powder is lodged is 
called the chamber oi the mine, or fourncau. 

3. The pafTage leading to the powder is 
called gallery. 

4. The line F C drawn from the centre F 
of the chamber, perpendicular to the neareft . 
furface A B o( the ground, is called the. line .. 
of leaft refi fiance. . 

5. The pit or hole AD Bf .made by fpring- 
ing the mine, is called the excavation aKoAB 
is the diamster, and C B the radius thereof. . 

6. The fire is communicated to the mines 
by a pipe or hofc, made of coarfe cloth, whofe 
diameter is about i \ inch, called a fauriffnv. 
(for the filling of which near half a pound of 
powder is allowed to every foot) extending 
from the ch.2mber to the entrance of the gal-, 
lery, to the end of which is fixed a match, 
that the miner who fets fire to it may have 
time to retire, .before it reaches the cham- 
ber. 

7. To prevent the .powder from contraft.- 
ing any dampnefs, .the fauciflbn is laid in a 
fiiiall trough, called an augety made of boards 

3 j inches broad, joined .together lengthwife, 
with llraw in it, and round the fauciflbn, with 
a wooden cover nailed upon it. . 

F^ery j Some authors call, the < 

FocuSy or >end of the fauciflbn 

Centre of the Chamber. J that comes within the 
work, and which is to be fet fire to, the foyer, 
or focus ) but by moll people, this is generally 
underflood to be the centre of the chamber. 

Galleries and chambers Mines. Galleries 
made within the fortification, before the place 
is attacked, and from which feveral branches 
are carried to different places, are generally 

4 or 4i fe«t wide, and 5 or feet high.. The 
earth is fupported from falling in by arches and 

walls. 
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is they ate to remain for a cenfidcrabl 
time i but when mines are made ta be ufed in » 
Atort time, then the galleries are but 3 or 3| 
feet wide, and 5 feet hi^, and the earth fup- 
poFted by wooden frames or props. 

The gallery <beii^ carried on to the place 
where the powder is to be lodged, the miners 
make the chamber, which is generally of a cu- 
bical form, large enough to hold the wooden 
box, which contains the powder necelTary for 
the charge : the box is lined with draw and 
fand-bags, to prevent the powder from con- 
tcadling dampnefs. 

The chamber is funk fbmething lower than 
the gallery, if the foil permits but where wa- 
ter is to be apprehended, it muA be made higher 
than the gallery ; otherwil'e the befieged will let 
in the water, and ipoil the mine. 

<^iantities of powder to charge Mines. Be- 
fore any calculation can be. made of the proper 
charge fur a mine, the denfity and tenacity of 
the foil it is to he made in.muft be afeertained, 
either by experiment, . or otherwife ; for, in 
foils of the fame denfity, that, which has the 
greateft tenacity, will require the greateft force 
£0 feparate its parts. The denfity is determined 
by weighing a cubic foot (or any certain quan- 
tity) of the foil i but the tenacity can only be 
determined by making a mine. The following 
table contains experiments in 6 different foils, 
which may be of fomc afllflance to form a 
judgement of the nature of the foil, when an.. 
adual experiment cannot be had.. . 


irT rnatireof the. foil; 

3. 1 Hme of leaA refiftance i 

4.J [.charge. 

Problem I. 

Given the nature of the fitly the Matneter of the 

excavation, and the line of lufk r^fiaace, to 

find the charge. 

Rules. 

1. To the (quare of tlic diameier of the ex-, 
cavation, add the fquare of double the line of 
leaft refiftance, and teferve the laid fum. 

2. Multiply the fquare root of the referved 
fum by double the line of leaft refiftance, and 
fubtraft the produdl from the I’lme fum. 

3. Multiply half the remainder by > the line 
of leaft refiftance, and 1.57 times the produd, 
will give, the folidity of the excavation. 

4.. The charge will dien be determined from 
the nature.. of the foil, as in the following ac- 
amplc. . 

Example I. . 

It 3 s required to make a mine in the fecond 
fort of foil, mentioned in the foregoing expe- 
riments, which lliall have a line of leaft re- 
fiftance of 10, feet, and the diameter of its ex- 
cavation 20 feet ; what will be the ‘proper 
charge ? 

The nature of this foil, by the. table, re- 
quires 10 pounds of powder to 216 cubic fect. 


Nature of the foil 

Denfity 

Tenacity 

Weight of 

I cubic 
foot 

Quant, of 
pow’der to 
raife i cu- 
biefathom 

I . Loofe earth or fand 

95 pds. 

8 pds. 

2. Common light foil 

124 

iO 

3. l.oim, or ftronglbil 

127 


4, Pirittcr’b clay, or ftiff foil 

*.^5 

Ui 

5 . Clay, mixed vv ith ftoncs 

160 

16 

k, Mafonrv 

205 “ 

III 


• AH th6 requififos in mining may .be datrr- 
mined by the folloW'ing problems, which admit 
of 4 cafes } for any 3 of the artieks below being 

liwen, thft 4th -thence be found. 


Calculation. 

1. The diameter of the excavation 

is 20, and its fquare - - 400 

Double tholine of leaft refiftance is 20, 

and its fquare - - - 400 

Therefore the Aim tobe referved is t 800 

2. The fquare root of 8oo is 28.3! 
Double the lineofieaftrefiftaucei&2o j ^ 


Which leaves the remainder . 234 

3. Half the renuinder is - - 117 

Which, multiplied by the lineofleaA: 
refiftance, 10 

Gives the produft; » 

Which multiplied by <• 

Gives the folidity of theexca- 
vation . • - - 


• 1170 

• 1.57 

ftet 1836.9 
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feet. lb. feet. lb. 

4. If ai6 : 10 :: 1836.9 *. 85, t^hichisthe 
charge required. 

By Logarithm. 

I . Diam. of excav. is = 20 i .301030 
Diameter fquared is 2.602060 4OO 

Double the line of leaft 

reliftance is 3; 20 and its fquare 400 

The fumtobercfcrvedis 2.903090 800 


2. Squarerootoffum is 28.3 451545 

Double the line' of leaft 
refiftance is 3: 20 i. 301030 


:: loolb. : i964feetj wliich is the fblidity of 
the earth to be raifed. 

1. Therefore ’multiply . - - 1964 

By 1.27 

Theproduftjs •• - - 2494.28 

Which divided by the line of leaft 
reflftance, iOi is - - 249.428 

To which add the fquare of the line 

of leaft reftftance - 100.000 


And the fum to be referved is - 349.428 
2. The fquare root of 349.428 is 
,18.7, which, multiplied by twice 
. the line of leaft refiftancc, 20, gives 374. 


Product to be fubtrafted is 2.752575 566 

Remainder is - - 2.369216 234 

Line of leaft refift. — 1.0 j .oooooo 

1 o pounds of powder i .oooooo 

To2i6cubicfeet,m/7/>/.fln//>. 7.665546 
To which add t\\t conftantlog. 9.894870 

And the fum is the logarithm 

charge reejuired - - 1.929632 = 851b. 

Problem II. 

Given the nature of the foil, the line of leaft re- 
•fiftanccy and the charge, to find the diameter 
.cf the excavation. 

Rules. 

1 . Find the folidity of the eai th to be raifed, 
by a proportion frorh the nature of the foil, and 
multiply it by 1.27. Divide the produft by 
the line of leaft refiftance, and to the quotient 
a(id the fquare of the line of leaft refiftance : 
referve the fum. 

2. Mulfiply the fquare root of the fum re- 
ferved by twice the line of. leaft refiftance, and 
add the produft to the faid fum, and from the 
refult fubtraft 3 times the fquare of the line of 
leaft refiftance ; fo will the fquare root of the 
remjunder be the diameter of the required ex- 
cavation. 


Example I. 

.Let a mine be charged with 100 pounds of 
powder, in a foil which requires 1 1 pounds of 
powder to raife 216 cubic feet, and let its line 
of leaft refiftance be 10 feet : wfiat will be the 
diameter of the excavation h ' 

^ the nature of the foil i ilbi • 410 feet 


This added to tjie fum referved gives 723.428 
From which fubtradc 3 times the 
fquare. of leaft refiftance - 300. 


And there will remain - - 423.428 

The fquare root of which is, 20.5 feet, being 
the required diameter of the excavation. 

By Logarithm. 

Numb. Logar. Numb. 

Cubic feet ~ 216 2.334454 

Powder nib. co.ar. 8.958607 

Charge = 100 2.000000 

Line of leaft refift. to co.ar. p.ooodoo 
Conftant logarithm 0.103804 


2.396865 249.4 

To which add the fquare of 

line of leaft refiftance 100.0 


Sum to be referved is 2.543323 349.4 

Half of which logar. is 1 .271661 

T wice lineof leaft refift. 20, i .30 1 030 


Product to be added is 2.572691 373.8, 

The refult is - - - - 723.2 

From which fubtraA thrice the fquare 
. of the line of leaft refiftance 300.0 

And there remains 2.626546 423.2 ' 

Half of which logar. is 1.313273 20.57 

feet, the diameter of the excavation required. 

Dmonftratiou by Algebra. 


Let the diameter of elcavation {fi^,6.)AB 

^di 



=: di the line of le^ refinance FC^ 1 % the 
parameter and ffir: 1.57; alfo die folid 

A RGB = s. Then will DC zs. I and p x 
1 4. by tbe nature of the parobola ; 

therefore d X 4 / +/. 

Alfo»x/ 4 -^X^ =: the folid ABBzz 

n.p'Kl+ -^1! and -^rr the folid £DG} and 

the difference of thefc gives the foli d A RG B— 

,;,x7+T|‘- :ie-=, = »;x/-+^ifrom 

* 4 - 

whence p—'f^ ^ Hi — 4 / + P — 


9/4. ^ut d r: f^py.^l+p — 

^ tti _ , - 

ef+IP/'x # ->■ -1?1^ = » I 

4.-^ 4- /*— 3 I* which is the rule 
to problem II. by pvitting 1.27 for its erp-ial 


Again, s-nplx I +-^, as. abo ve; and 

d^zz ^Lpl + P',. from whence p — 

_ a /,u hich fubftitu tedforit s value above, give s 

j= «/X - 2 / ^±±^£zl 11 

r:z”±y.^P + ^ _ 2 — 2/ + </V which 

is the rule to problem I. 


Loading andppping. of Mines. The gallery 
and charnber being ready to be loaded, a ftrong 
box of w'ood is made of the fize and figure ot 
the chamber, being about i -3d or 1 -4th bi 
ger than is required for containing the neceflary 


quantity of powder: againft the fides and 
Dottom of the box is put fomc ftraw ; and this 
ftraw is covered over with empty fand-bags, to 
prevent the powder from contrading any damp- 
nefs : a hole is made in the fide next the gal- 
lery, near the bottom of the fauciflbn to pafs 
through, which is fixed to the middle of the 
bottom, by means of a wooden peg, to prevent 
its loofening from the powder ; or that, if the 
enemy Ihould get to the entrance, they may not 
be able to tear it out. This done, the powder 
is brought in fand-bags, and thrown loofe in 
the box, and covered alfo with ftraw and fand- 
bags ; upon this is put the cover of the box, 
prelied down very tight with ftropg props ; and, 
to render them more fecure, planks are alfo put 
above them, againft tlie earth, and wedged in 
as fall; as pofiible. 

This done, the vacant foaccs between the 
props arc filled up with ftoncs and dung, .and 
rammed in the ftrongeft manner : the leaft.neg- 
left in this work will.confiderably alter the 
effe£t of the mine. . 

Then the auget is laid from tlie chamber to 
the entrance of the gallery, with fomc ftraw 
at the bottom ; and the iaucillbn laid in it, 
with ftraw over it : lallly, it muft be fliut with 
a wooden cover nailed upon it. Great care 
muft be taken, in ftopping up the gallery, not 
to. prels too hard upon the auget, for fear of 
fpoiling the fancifibn, which may hintler the 
powder from taking fire, and fb prevent the 
mine from fpringing. The gallery is flopped 
up with ftones, earth and dung, well rammed, 
6 or 7 feet further from the chamber than the 
length of. the line of leaft. relift ancc. 


Table for the charge of Mines, according to Valliere; 


Length 
of the 
line of 
leaft rc- 
fiftance 

Charge of 
powder 

Length 
of the 
line of 
leaft re- 
(iftance 

Charge of 
powder 

•Lengtii 
of the 
'line of 
leaft rc- 
iiftance 

Charge cf 
powder 

Length 
of ihe 
line of 
leaft re- 
iiftance 

Charge of 
powder 

feet 

lb. 

oz. 

feet 

lb. 

07 .. 

i feet 

11). 

oz. 

feet 

lb. 07. 

1 

0 

2 

12 

162 

0 


1140 

IC 

34 

3680 12 

a 2 

0 

12 

*3 

205 

~5 

i 24 

1296 

0 

-i- 

4019 8 

3 

2 

8 

H 

257 

4 

25 

1558 

_9 

36 

-1374 0 

4 

6 

8 

«s 


4 

26 

1647, 

12 

{7 

4748 II 

s 

11 

11 

16 

384 

0 

”’*7 

1815 

4 

38 

'5*44 4 

6 

20 

4 

*7 

+60. 

"T 

28 

2058. 

0 

39 

5561 2 

7 

3^ 

2 

18 

fi6 

12 

. 29 

2286 

7 

40 

6000 ’ 0 

8 

48 

0 

19 

643_ 

0 

30 

*530 


4* . 

6439- 3 

9 

68 

5 

10 


0 


2792 

"" 4 

_ 4 .?_ 

6878.* I 

10 

93 

12 

21 

S68 

L 

3* 

307a 

. 0 

43 

73'7- 4 

11 

124 

12 

22 

908 


Lil_ 


1 
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By this conftruftion the radii of the baietf' 
being always equal to the lines of leaft refiftance, 
the folids arc fimilar, and therefiijf'e are to each 
other as the cubes of their axes j i. e. as the 
cubes of the lines of leaft reflftance : fo that, 
taking any one of the charges to be true, the 
others will be found, by faying, As the enk ef 
the axis, whoft charge is given, is to its chatge,/b 
is the cube of the axis of any other mine to its 
charge. 

For example, let the charge 93* of the rnine, 
xvhofe line of leaft refillance is 10 feet, be given, 
and it be required to find the charge of any other 
mine, whofe -line of leaft reflftance is given, 
fuppofe 15 i then fay, as the cube 1000 of 10, 
is to' the cu^ 3375 of 15, fo is the diarge 935 
to the charge required, which is 3 1 6.4, or ^ 1 61b. 
6 ounces, which is 2 ounces more than in the 
table, t In the fame manner is found the charge 
of a mine whofc line of leaft refiftance is 20 ; 
or becaufe ao is double of i o, the cube of 20 
v/ill be double the cube of 10 j and therefore 
8 X 95h or75olb. will be the charge for that 
mine. 

Tai/e for tbs cla ge of Mines, according tj Mr. 

Muller. 


E 

rj 

bO 

Um 

Cl 

i 

SP . 

n 

■ 

E 

rt 

; rt 

G 

u 

- 

' Q 

1 ^ 

u 

Q 


feet 

lb. 

j feet 

lb. 

feet 

lb. 

22 

•50 

1 41 

1 

639 

62 

1518; 

24 

iSi 

44 


64 

1621 

26 

2,7 


773' 

66 

1741 

28 

255 

I48 

857* 

68 

1842 

.30 

297 

! 

946^ 

70 

1980 

3 ^ 

1 ^ 

344 

1 5* 

1000 

72 

Fd 

0 

SO 

00 

34 

394 

54 

1115 

74 

L 

2243 

36 

45 a 

56 

B 

76 

2372 

38 

502 

58 

1299 

78 

2501 

40 

560 

60 

i4oe| 

80 

m 


. In this table the lineof leaft refiftance is Tup- 
pofed to be always xo feet^ltnd the charges 
producing the openings at iiie fides of them 
from 22 feet to 80. Henccji fuppofe that 
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the charge of 93 J feet of a mine, whofe line 
of leaft refiftance and radius of die bale are 
each 10 feet, are given ; and fiora thence the 
reft are computed by means of thefe equations 

kC — f^ AC* + FC' asxdp xKC — a (fig.6.; : 
and, as we have obferved, by comparing the 
diameters of the bales, found, by means of thefe 
equations, to be rather lefs than thole found by 
experiments, it is prefumed that tho diameters, 
markcil in this table, will not be found lefs, but 
rather greater, in pradice. 


Tabi-e ofCvm Boxes / ar the charges ^ Mines, 
from 50 to 640 pounds. 


Cha. 

Side, 

iCha. 

Side 

Chii. 

Side 

Ciia. 

Side 

50 

12.5' 

15s 

18.3 

25 s 

21.5 

4 SC 

26.1 

1 

55 

12.9' 

160 

18.5 

260 

41.7 

46c 

26.2. 

60 

13-3 

• 

163 

18.6 

' 270 

22.0 

[47^ 

26.4 

65 

1- - 

.3.6 

. 7 ^ 

18.8 

280 

2 2.2 

480 

26.6 

70 

T 4-0 

175 

I9.C 

290 

22.5 

49c 

26.8 

1 


j.4.3 

I 80 

19.2 

; 300 

22.8 

500 

27.oj 

80 

'h.6, 

185 

19.4 

■ 310 

23.0 

510 

27 « 2 | 

85 

14.9' 

190 

19.6 

1 320 

^ 3-3 

j 520 

a-’ ’! 

90 


^95 

19.7 

330 

23-5 

53° 

27-51 

1 

95 

15-5 

200 

19.9 

340 

23:7 

540 

27.7 

1 

100 

15.8 

205 

20.0I 

350 

24.0 


27:9 

105 

1 

16.0 

210 

1 

20.2: 

i 

360 

24.2 

560 

28.0 

I 10 

16.3 

215 

1 

20.4I 

370 

24.4 

B 

28.2 

120 

16.8 

22b 

20.5 

380 

24.6 

580 

28.4 

T25 

17-0 

1 1 

225 

20.7 

390 

24.8 

590 

28.5 

130 

m 

230 


40c 

25.C 

600 

28.7 

*35 

\ 

17.4 

235 

2I<0 

BE 

25-3 

610 

28.1 

|i 40 

17.6 

240 

21.1 

420 

25.5 

620 

29.0 

>45 

17,8 

. 

i**3 

430 

25.7 

630 

29.1 


18.0 

2^0' 

21.4 

440 

25-9 

640 

* 9-3 
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A cubic foot of common powder weighs 'To ‘explain the reafons on which the princi- 
about 55lb. If we fay. As 55 is to unity, pies of miniate grounded, it is neceffary to 
fo is any other quantity to its cube; that is, if confider, not 'only the refiftance which the 
the given quantity of powder be divided by 5<;i weight of the earth and the cohefion of the 
the quotient will be the cube required, and its parts make againft the force of exploGon, but 
cube root will be the length of the fide of the likewife the prefTion of the atmofphere, which 
cube box. is fo great as to counterbalance a column of 

Example, to find a- cube vehich fiatt bold water of the lame bale, whofe altitude is 33 
^6olb. Divide 360 by 55 ; you will have 6.545 feet, which anfwers nearly to a height of a 
for the cubeexprelfed in feet ; and the cube root middling foil of about aa feet; fo that, if the 
1.87 5 feet, or 22.5 inches of that number, will line of leaft refiftance of a mine be 10 feet, the 
be the length of the fide of that cube. force of explofion muft not only overcome the 

The box muft always be made \ bigger than weight of 10 feet of earth above it, but 32 fecr, 
it Ihould be, on account of the ftraw and fand- properly fpeaking. It is, however,- to be ob- 
bags put in it, to keep the powder from re- ferved,. that this weight. refifts the. force of ex- 
ceiving any damage from wet .; fo that, if the plofion no longer than ’till the mineburfts, and 
quantity of powder be 3601b. the J part of it, the explofion gets a communication with the 
which is 90, muft be added, and the fum 450 air; becaufe then the prefllirc of the air ceafcs. 
divided by 55, to have 8.18 iS, whofe fquure PI, VII. fig. 5. As the powder does not fire 
root, 2.86 feet, or 35 inches, will . be- the fide all at once, but gradually, fo the force of ex- 
required. plofion increafes proportionally, and condenfes 

Globe of comprej^on from Belidor. If the- earth all round in a fpheric form, ’till this 

you imagine a large globe of earth homoge- force overcomes the refiftance of the earth and 
neous in all -its parts, and a certain quantity of atmofphere, which cannot happen- before .the- 
powder lodged in its centre, Ib'as to produce-' a earth rifes in the middle in a fpheric form, and-i 
proper effeft without burfting the globe; by the radius C of explofion extends to the fur- 
letting fire to thepow’der, it is evident, that the face A Bod. the earth; and then tail expldfidn,. 
explofion will a6t all round, to overcome the getting a free communication with the air, raile$ 
obftacles- which oppofe its motion ; and as the the earth to a confidecablc. height, and forms an 
particles of the earth are porous, they will com- excavation of a curve-lined figure, fuch as AE 5 . 
prefs each other in proportion as the flame in- The point C reprefents the centre of the powder 
creales, and the capacity of the chamber in-^ or chamber. 

creafes likewife : but the particles of earth next - If is a known principle, eftablifhed by fafts, 
to the chamber will communicate a pact of their -< that the force of explofion is alvrays proporcionak 
motion to thole next to them, and thole to their to the quantity of powder fired ; and as the 
neighbours ; and this communication will thus force of explofion afts in a fpheric form, and i 
continue in a decreafing proportion, ’till the fpheres are as the cubes of their. radii, it is 
whole force of explofion is entirely fpent.; and evident, that the forces of explofion, or the 
the particles of earth beyond this term, will re- quantities of powder fired, .are propprtional to ■ 
main in the fame^ftate as they were at firft. the cubes of >their radii. . 

The particles of earth that have been adled upon This proportion will alwajrs hold good ' in an 

by|^ force ex plofion -will compofe a globe, uniform foil, but varies according to-the d.‘;nrity : 

wh^ Mr. Belidor calls the globe of compreffion. and if the chamber of a mine be placed in a rock. 

From fcveral experiments with various - or Ibme other hard fubftance, - the diameter of 
charges, . made by Mr. Belidor at la Fere, the excavation will be greater than it would have 
and by M .DalencQurt in Portugal, (at the latter been otherwife; becaufe the force ofexplo- 
of which-lAwas prefent) it appeared, that the fion, being refifted downwards, wifi . a6b with 
greateft diameter of an^cayation may not only more violence towards the fides,. and upwards, 
be n^ade double, . but triple or quadruple ; con- A mine, placed in a foil of a greater (Jetifity and 
trary to dhe general opinion. From theft ex- tenacity than another of the fame d^pth, re- 
periments we -^are convinced, j.that thedisme- quires a greater charge in proportion ; but it 
for of ihe excavation coqld he ixuide greater muft be obftrved,’, that the tenacity is not pro-- 
than was imae^ed; htic A>r uriiat reafpn, was |K>ri:ional to ^e furface of the excavation, as 
not hitherto known, ’till M. Belidor demon- M* de«Ma]liete apd ibmc others pretend, buc 
.i^-inthe;.MetQ(dn of the Acfidemy of to the fblid/itftif, Muller's 

' I 
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To find a proper charge for a mine in any 
foil, fo as to produce a given diameter, an ex- 
periment mine muft be made in the fame foil, 
JlilTiciently charged, fo as to produce a proper 
efFeeV, and the line of lead rcfifiance cxaftlr 
meafured, as well as the diameter of the open- 
ing, by which the radius CA of the globe of 
coinpreflion will be found : tlien fay, The cube of 
the rndius of the globe of compreffion found by the 
experiment, is to the cube of the radius of the pro- 
pof d mine, as the charge of the experiment mine is 
to the charge required. 

And Ijo. find the diameter of the mine whofe 
charge is given, fay, 'The charge of the experiment 
mine, i< to the given charge, as the cube of the 
radius of the firji, is to the cube of the radius of the 
fccond. From wiionce the diameter required is 
found by this equation, C, A^ — C A D^. 

We have hitherto computed the diameters of 
mines from their charges; wc lhall now give 
foir.e examples how to find the charges from the 
given diameters. TIun, a mine, made in the 
fame foil above mentioned, w'hofe line of lead 
refiftaneo is lo feet, it is required -to find the 
charg j i’o as to make a diameter of 40 feet ; 
the fum of the fquares of the line of Icaft re- 
fillance 10, and { the diamtter 20, gives 560 
for the fquare of the radius of the globe of 
ccmprefTiori; and the fquare root 22.36 of 500, 
multiplied by 500, gives 1 iiuo, for the globe 
of cofiiprelSon ; then the globe of comprcfiion 
441 2 of the lecond mine, is to the globe of 
comprelfion niSo, as the charge 160 of the ex- 
periment mine, is to the charge required, which 
will be 4051b. nearly. Again, let a mine, 
iwhofe llneof leaft rcUftance is 10 feet, be loaded 
with lyclb. of pov\der, having a diameter of 20 
feet : it is propofed to make another in the fame 
Ibil, whofe line of lealt refiftance is 15 feet, and 
diameter 7c. To find its charge, fay, the fquare 
12*5 of i thediaiiietcr 70, added to the fquare 
225 of the line of Icall refiftance 10, gives 
.1450, whofe root is 38 nearly; and 1450, mul- 
tiplied by 38, gives 55100 for the globe of 
comprefiion ; a^d as the gIo.be of comprelfion 
of the experiment mine, has been found above 
to be 2828, we have 2828 ; 55100 :: 170 : 
33121b. of powder for the charge required. 

We will now' fliow the application of the 
globe of compreffion in the defence of places, 
and profiles of countermines maile at la Fere, 
and alio at the famous fiege of Schweidnitz'in 
1762. PI. VII. fg. 7, 8, 9. The firft cham- 
ber C blew up two 24-pounders towards the 
trenches : the battery being re-eftablilhed, the 
chamber J) threw the guns" into the ditch: 
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the batteries being re-eftablilhed ag.'iin, the 
chamber E tlirew the artillery again into the 
ditch, to' the great furprife of the fpeftators, 
fomc of whoi'.t expe&ed quite the contrary. 

In 1764, a battery was raifed in all its forms 
at Potfdam, by major Le Fevre, engineer in the 
Prulfian fervice, for two 24-j30undcrs : under 
the middle of which a gallery,^. 10. ii. was 
made from the foot T of the banquet, of 20 
feet long ; from w hich two branches, C II j G /, 
were made, each of 8 feet long, to place the 
chambers A, A, whofe line of lead refiftance 
was 7 feet only, and exadlly under the axle-: 
trees of the guns : the gallery was continued 
in a Hope, to form -2 other branches, KL, N K, 
in the fame manner as the preceding ones, but 
lower, to place the chambers B, B, v\hofe line 
of Jeaft refiftance was 10 feet, and at the fame 
diftance from the former A, tiiken horizontally, 
in order to have the right-angled ifofceles triangle 
.BDC, fig. lo, whole hypothen’ufe, BC, fliows 
the direftion of the action of the powder. 

The intent of little cliambers, A A, being to 
overcome the tenacity of the foil, without any 
other cfFeft, were charged each with 2olb. of 
po A'dcr only j whereas the others, B B, were 
each loaded with '600 lb. The length of the 
leaders was fo contrived, as to fet fire to F, 
then to G, and from tliencc to the chambers A A, 
and to the point K, at the fame time; allb to 
the chambers B B, in a few feconds afterwards. 
'J’he firft, A A, having produced a proper efleft, 
the fccond, B B, met with lei's refiftance towards 
the wheels of the carriages than towards the 
trail, raifed the pieces about 240 feet, and 
then threw them 2 10 feet from the battery into 
the ditch. 

Though the centres of the two chambers 
were 1 8 feet from each other, yet they produced 
but one excavation, of an elliptic form, whofe 
greateft diameter was 45 feet, and the Icaft 27, 
the depth 1 8, the bottom well cleared, J||||^n- 
oiit hurting the parapet of the covert-wi^V If 
then two mines produced fo great an excava- 
tion, to what extremity will the befiegers be 
reduced, if a battery of 10 or 12 pieces of 
artillery was blown up ? for where will they find 
earth to fill up an excavation of 210 or 240 feet 
in length, and from 15 to 18 feet deep ? What 
time will be loft in repairing all thefe damages 1 
and what deftruAion muft there be amongft the 
foldicrs, from the fire of fiiells, carcafles, and 
grenades, continually thrown into fuch a con- 
fined place ! 

In 1 753, the French king gave orders for feme 
experiments to be made at Bify, to render ufe- 

Icfa 
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Icfs the countermines of a bcGeged • towrn, 'by 
burfting (he galleries all round, above and be- 
low, to a certain diftance $ or to. change thefc 
galleries into fo. tnany trenches, by which the 
covert- way may be taken at once, with very 
little trouble. The work begun with what be- 
longs to the globe of comprelHon. A foil had 
been fixed upon, the moft uniform that could be 
found, which happened to be a hard find, 
mixed with gravel. Four galleries were made, 
AfBtCtD (Pi. XIII. fig. 7.) 3 feet wide, and 
6 feet high, fo as to form a rectangle, whole 
fides anfwered nearly to the four cardinal points : 
the two oppolite ones, B, which faced the 
north and foiith, were each 60 feet long, and the 
other two, C, D, which faced the eaft and welt, 
72 feet: they were lined with ftones, in order 
to fhow that mafonry was rather an advant.ige, 
than an obftacle to the effefts of powder. 'I'he 
bottom of thefe^gallcrics had a flopc.of 6 feet 
3 inches, and the mean depth was 15 feet under 
the furface .of. the. ground, which terminated in 
a defeent from fouth to north, between the in-, 
terval of the galleries of that name. In that to 
tlic call: C, a branch, L K, was made at right 
angles, of 24 feet long, and at K another, K h\ 
at right angles to thi.*!, to place a chamber, /i,. 
30 feet from the gallery /■/y.36 from D, and 4.2 
f’rom B. The other galleries were m:ule by 
means of 2 Jhafrs, or pits, M, I: the one, M, to 
the fouth, was 16 feet deep, and^he other, 1, 
to the north, 20. 

When thefe galleries wcrc-finiflied, the laft 
fhaft /, was deepened 9 feet more ; fo that the 
bottom 2'\ (fig. 8.) was 29 feet below the fur- 
face of the ground, near the charnber. After 
this a gallery T X, was made, .going dircftly 
under the chamber E, with a defeent of 18 
inches, and 5 feet high ; by which its top was 
14 feet below the centre of the chamber E : the 
whole fiipporred with ftrong oak planks, a.ad 
ftill in the fame fort of foil as mentioned before, 
but fo hard, that the miners were obliged to ufe 
their chifTcIs. Such was ihe difpolition belong- 
ing to the globe of comprellion ; whofc object 
was, to fee whether it would biird all thefe gal- 
leries. The globe of completion, which had 
been charged only 24 hours with 3ocolb. of 
powder, was fet fire to on the I'dth of June, 

I “5 3, in the prvfence of feveral oHicerSj .and 
oth T perfons of quality; when it raifed the 
earth about 150 feet high. They then went to 
fee whether it had dfllroyed the g.dleries about, 
it* and to what d ftance -the ; globe of com- 
pKfllon had afted. It was found that .it formed . 
an excavation pcrfeftly round, of 65 feet dia-. 
meter, and 17 deep. 
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'The eaft gallery C, lined with m ifoary, at 
44. feet diftance from the chamber, was eniircly 
burft from one end to the other. 

The fouth gallery A, at 30 feet difiance from 
the chamber, was equally burft from end to end, 
excepting 1 2 feet near the entrance M, at the 
weft. 

The weft gallery D, of 72 feet long, and 36 
diftant from the chamber, was deftroyed to. the 
length of 42 feet : 18 feet were left nair its cn-. 
trance at the north,, and 12. fect at tlie other • 
end. 

The north gallery li, which was 60 feet long, 
and 42 from the chamber, was deftroyed all 
but 1 2 feet at its entrance, at the weft ; fo there 
was 48 feet imprafticable, which were divided 
into 2 equal parts by the perpendicuiar drawn 
from the centre of the chamber of that gallery. 
As that line formed a right-angled triangie, with 
J the gallery deftroyed, whole hyp uhenufe i.s 

feCt, which hypothenvife is the radius of the 
globe, of comprellion ; this Ihows that it would 
have deftroyed a gallery at rhat diftance, and . 
confequently quadruple the line of leaft re- - 
Cftance. 

The gallery 2 ', A', S, (fig'. 8.) which palTcd ' 
under the chamber E, whole top was 14 feet 
from it, and length 69, could not be entered 
farther than the length, 2 * 7 , of 24 fect, fo that 
45 feet of it was deftroyed : as the extremity of 
this gallery was 9 feet beyond the centre of ;he. 
chamber, it appears, that there remain 60 feet 
from the middle to the entrance ; and as there 
were 24fect not deftroyed, there remained 36 dc- 
llroycd on that fide, which being taken for 
the bafe of a right-angleil tri.tngle, Z S E, and 
the perpendicular, f.’.S', being i* feet, the. hy.- 
pothentife, EZ, is found to he 38 feet, which i.j. 
the radius of the globe of.coraprcflion : fo that 
it would have deftroyed a gallery whofe top had 
been at that, diftance under the mine, confer 
quently 50 feet under the furface of thegnumd, 
which is the greateft dift;mce that a gallery c.in 
ever be made. From hence it follows, that if 
the line of leaft refiftance had been 13 or if> 
feet, inftcad of 12, the globe of compreffiori' 
would have deftroyed a gallery of 60 fect dt- . 
ftant from the, chamber ; confequently, if the, 
chamber was placed at that depth, and ncai 4 y in 
the middle between 2 liftening galleries, whofe 
diftance is generally from 90 to 144 feer, it 
would have burfted both the envelope,- and all 
thole under and above them, by increafing thc' 
quantity of powder in proportion- . This proves 
the great ufe that may be made of the globe of 
comprellion in the attaeje of a place counter- 
mined. 

- PI. xiri. 
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PI. XIII. 17. To apply this method •of 
attacking the countermines in a pl^ce bene.ued> 
we fuppofed the firft and fecond parallels made 
the latter By C> diltant about 360 feet from 
the palifades of the covert-way j and from 
thence the trenches are carried on in the capital 
of the, ravelin, and in thofe of the adjacent 
baftions of the front attacked ; and after this, 
batteries, L, are made of cannons and mortars, 
to t;nfilade by ricochet the covert-way and the 
ramparts parallel to it, to deftroy their de- 
, fences. During this time, the fappers carry on 
the faps towards the places of arms m the covert- 
way, both falient and re-entering; to eftablifh the 
heads E Ty near the ends' of the lifteners, Gy Gy 
before the falient angles ; and the miners proceed 
under ground to place chambers /, overcharged, 
between the extremities of the lilleners of the 
re-entering angles. We fuppofe they have taken 
the precaution to link their lhafts as deep as the 
countermines ; that the chambers may nearly be 
upon a level with the galleries; and that the 
iliafts are placed in the trenches, K, which lead 
from one battery to the other, not to interfere 
with any other works. .I’rom the bottom of 
thelc lliafts they make the galleries, XL, of about 
120 feet long. This will be a.work of about 4 
or 5 days to the ellablilhing their chambers, 
which fhould be iinilhed at the lame time, that 
they may be fprung together : by this time the 
fappers will be got to the heads E Fy to induce 
the befieged to fpring Ibme of their mines, to 
deftroy theip. 

Suppoling that they have fprung ,2. or 3 mines 
at each fide, as foon as this is done, the miners 
.enter into>the excavations to difeover the gal- 
leries ; which they muft do at the fame time, 
•.while the fappers form a lodgment in the exca- 
vation. When the galleries are found and 
cleared, they ftop up their entrances, to keep 
in the finoke, 'till they want to make ufe of 
them. Chi the other hand, all the globes of 
comprefllon are fired, and from their excava- 
tions fearch is made on the right and left to 
difeover the lijiners', fo that, if the meafures 
have been rightly taken, 14 entrances into the 
countermines will be found, by which it will 
.be out of the power of the befieged to refift 
equally.-every where : ihould there be but half 
that number pradlicable, it would be fuilicient 
•to get pQ(fefii!on.^of all their mines; of -which 
only thofe. that are convenient to advance the 
-fiege, are to-, be changed into trenches. 

Fig. 18, and *19, Ihow the difpofition of tjie 
chambers of countermines, in a profile parallel 
to the covert- way, and in a profile pe^ndicular 
to the fame. 
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At the fiege of Schweidnitz*, in 1762, three 
globes of comprefllon were fprung ; every one 
w which anfwered beyond expedlation. 

MINERS, in a military fenfty are generally 
foldiers : moft of the foreign regiments of ar- 
tillery .have each a company of miners, com- 
manded by a captun and z lieutenants. When 
the miners are at work in the mines, they wear 
a kind of hood, to keep the earth that falls, out 
of their eyes. In the Englifh fervice, artillery 
foldiers are commanded for that purpofe. 

Miners toolsy confift in feveral forts of 
fpadcs, wheel-barrows, axes, hand-levers, chif- 
fcls, founding-augres, (ledge-hammers, mafon.s 
hammers, matrocks, augets, plummets, miners 
rule, and miners dial, &c. 

Different forts of Mines, are as follow : 

FottgaJfeSy arc a fort of fiuall mines, fre- 
quently made before the weakeft parts of a for- 
tification, as the falient angles and faces, not 
defended by a crofs fire. 

3 >(^e-MiNES, are mines with two chambers 
only. 

T-Mines, fo called from the great refem- 
blance of that letter. They are double mines, 
having four lodgrnents. 

Double 'V -yiitfiy has eight lodgments, and 
four doors. 

T-Mine, has twelve lodgments, and 
fix doors. 

Double Tr^^tf-MiNE, has four lodgments, and 
eight doors. 

Triple Trefflc-yiinZy has fix lodgments, and 
tw^clve doors. 

MINJON, a piece of ordnance, formerly fo 
called, of .which were two forts, the large and 
fmall; aniwering to our prefent 6-pounders. 
See Cannon. 

MINXJTE, in. military affairsy the 60th part 
of a degree j and, in computation of time, the 
60th part of an hour : it alfo denotes a Ihort 
memoir or hafty Iketch taken of any thing in 
writing. 

yiO PCT y in fortification. See Ditch. 

MOINEAU, a Frencli term for a little fiat 
baftion, raifed upon a re-entering angle, before 
a curtain which is too long, between two other 
b.a(tions. It is commonly joined to the cur- 
rtain, but fometimes feparated by a foflfe, and 
then called a detached baftion. They are not 
raifed fo high as the works of the place. 

MOUNT-PAG-NOTE, or poft of the invul- 
nerable, an eminence chofen out of cannon-fhot. 
of the place befieged. 

MORASS, in nMtiary iram^s, denotes 

moor. 
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moor, marftiy, or fenny low grounds, on which 
w^ijteFs are lodged. 

MORTARS, are a kind of Ihort cannon, of 
a large bore, with chambers : they are made of 
brafs or iron. Their ufe is to throw hollow 
(hells, filled with powder j which, falling on 
any building, or into the works of a fortiHca* 
cion, burflr, and their fragments deftroy every 
thing within reach. CarcalTes are allb thrown 
out of them, which arc a fort of (hells, with 
5 holes, filled with pitch and other combufti- 
bles, in order to fet buildings on fire: and 
fometimes bafkets full of ftones, the fize of a 
man’s fill;, are thrown out of them upon an 
enemy, placed in the covert-way in the time of 
a liege. Of late, the very ingenious general 
Defaguliers has contrived to throw bags, filled 
with grape- (hot, containing, in each bag, from 
400 to 6oo fiiot of different dimenfions, out 
of mortars ; the effedt of which is lb very awful 
and tremendous to troops forming the line of 
battle, pafllng a defile, or landing, &c. pour- 
ing down (hot, not unlike a Ihower of hail, on 
a circumference of above 300 feet. They are 
diilinguilhed chiefly by the diameter of the bore. 
For example, a 13-inch mortar is that, the 
diameter of whofe bore is 13 inches. There 
arefome of 10 and 8-inch diameters ; arid fome 
of a fmaller fort, as cohorns of 4.6 inches, and 
royals of 5.8 inches. See PI. XIII. 5. 

All Englilh mortars are fixed to an angle of 
45 degrees, and cuftom has prevailed to lalh 
them ftrongly with ropes to that elevation. In 
a fiege, (hells Ihould never be thrown with an 
angle of 45 degrees, excepting one cafe only ; 
that is, when the battery is fo far off that they 
cannot otherwife reach the works: for when 
Ihells are thrown out of the trenches into the 
works of a fortification, or from the town into 
the trenches, they Ihould have as little eleva- 
tion as poffible, in order to roll along, and not 
bury themfelvcs ; whereby the damage they do, 
and the terror they caufe to the troops, is much 
greater than if they fink into the ground. On 
the contrary, when (bells are thrown upon ma- 
gazines, or any other, buildings, with an in- 
tention to deftroy them, the mortars (hould be 
elevated as high as pofilble, that the (hells may 
acquire a greater force in their fall, and confe- 
quently do more execution. We are the only 
nation that fix mortars to an elevation of 45 
degrees. 

The ufe of mortars is thought to be older 
than that of cannon i for they were employed 
in the wars of Italy to throw balls of red-hot 
iron, and ftones, long before the invention of 
(hells. It is ,gmen^ biHttved the Germans 
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•wShHfSt firft inventors, and that they were 
anally ufed-0 the fiege of Naples, un’H.cr the 
riign of Charles VIII. in 1435. Hiflory in- 
forms us, with more certainty, that (hells w-ie 
thrown out of mortars at the fiege of W!’.'-'. - 
tendonk, in Gelderland, in *5^8, by the t-ji 
of Mansfield. Shells were firft invented by an 
unfortunate accident, by a citizen ofVenlo, 
who, on a feftival, celebrated in honour of the 
duke of Clevc, threw a certain number, one of 
which (ell on a houle, and fet fire to it i by 
which misfortune the greateft part of the city 
was reduced to a(he8. Mr. Maher, anEngliih 
engineer, firft taught the French the art of 
throwing (hells, which they firft praftifed at 
the fiege of Motte, in 1634. The method of 
throwing red-hot balls out of mortars, was firft 
put in prafbice, with certainty, at the fiege of 
Straalfund, in 1675, by the eledbor of Bran- 
denburg; though fome fay in 1653, at the 
(iege of Bremen. 

Z.<t«d-MoRTARS, are thofe ufed in fieges, and 
of late in battles, mounted on beds ; and 
both mortar and bed are traniported on block- 
carriages. There is likewile a kind of land- 
mortars, mounted on travelling-carriages, in- 
vented by count Buckeburg, which may be 
elevated to any degree ; whereas ours are fixed 
to an angle of 45 degrees, and firmly lafiied 
with ropes. 

P/?r/nV/^e-MoRTAR, is a common mortar, 
furrounded by T3 other little mortars, bored 
round its circumference in the body of its metal. 
The centre one is loaded with a Ihcll, and the 
others with grenades. The ver.r of tlic large 
mortar being fired, communicates its (ire to thf* 
fmall ones ; fo that bo:h (licll and grenades go 
off at once. The French ufed them in the war 
of 170T, and more cfpecially at the fiege of 
Lifle, in 1 708, and at the defence of Boucliuin, 
in 1702. 

//tfwrf-MoRTARS, frequendy ufeJ before the 
invention of cocliorns. They were fixed at the 
end of a (laff of 4f feet long, the other end 
being (hod with iron to (lick in the ground : 
while the bombardier, with one hand, elevates it 
at pleafure, he with the other hand fires. 

Fireleck-MoviTAKS,^ arc fmall mortars, fixed 

Bombardst J at the end of a firelock ; 

they are loaded as all common firelocks are ; 
and the grenade, placed in the mortar at the end 
of the barrel, is difeharged by a Bint-lock; 
and, to prevenjt the recoil hurting the bom- 
barbier, the bombard refts on a kind of hal- 
berd, made for that purpo(e. They were firft 
invented by major-general Sicbach, a German, 
about die year 1740* 

Names 



a 
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-Jo . 


M 0 K 

f 

Names of the federal parts of a Mortaiu' 
j4. B.'\ r whole length of the mortar S 
C. muzzle 

C. D. chace 

Z). E. reinforce 

E- E. • breech 
G.H. trunnions 

a, vent 

; dolphins 

r. </. { vent aftragal and fillets ■ - 

d. e. , breech ring and ogee 
/. g. reinforce ring and ogee - 

g.h . reinforce aftragal and fillets 

i. k. muzzle aftragal and fillets 

k. 1. muzzle ring and ogee 

/. m. muzzle mouldings - 

n. 1 f Ihoulders 


M O R 


e.*] 


'chamber* 

P- 

i' 

-The.. 

bore 
mouth . 

r.j 

, 

vent 


O 

a 

X 

CO 

‘"O 


ca 
£ 

J 


Interior parts. 


Gbamber. r» -Mortars* is the place where the 
powder .is lodged : they are of. different forts* 
and made varioufty by. different , nations. The. 
Spaniards ufe chiefly the-Tpheric the French*. 
Germans* .and Dutch, the conic*, cylindric, and 
the concave or bottled j the Portugut fe, at pre- 
fent, the parabolic j and the Englift m;:dte them, 
in the form of a fruftum of a cone. Each na- 
tion has its reafons, good or bad, to prefer their., 
make before that of others : among which, we, 
are of opinion that the concave and cylindric 
charrtbcrs are. the beft. . 


Diameter of the l)orc - _ - 

Total length of the mortar 
From the mouth to the reinforce • 
’'reinforce 
trunnions 

Length of the-< trunnions from end to. cad 
bore . - - - 

.chamber 

CJrcatcft') 

Leaft 

Diameter of the muzzle ring- • 

{ the muzzle ring 
uftragals. and fillets 
Diftant from the muzzle ring 


r muzzle aftragal - 


I diameter of the chamber - - - • 


Breadth of 


Diameter near the -I 

[^reinforce . 

Diameter, of the reinforce 
Breadth of the ogees 


Diameter behind the breach aftragal' , ^ 

The dimenfions in the above table arc exprefleti in inches^ 


. *3 
inch. 

10 

inch. 

8 

inch. 

royal 

4-5 

cohorn 

44 . 

33 - 

25 -S 

16.5 

13-5 


10. 

8 - 5 . 

4-75 

4.2 

00 

8.1 

5 * 

5 - 

3-9 

7-'5 

6 - 3 . 

5 - 

2.75 

2.15 

. 35-5 

16. 

20. 

12. 

9.2 

24. 

iS . 

13 *. 

8.5 

7 - 

6.6 

4 - 5 . 

4 - 

3 - 

2.7 

6.6 

4-5 

4 * 

3 - 

2.7 

6. 

3-6 

3-4 

2.4 

1.4 

21 . 

15.15 

1 1.2 

8. 

6.4 

1,1 

.8 

.6 

•7 

•5 

1.25 

I. 

•75 



'-5 • 

1. 

I. 



18. 1 

13.2 

10. 

6.9 

5.6 

18.1 

13.2 

10. 

6.9 ■ 

5.6 

21. 

» 5 -iS 

I 5 -* 

8. 

6.4 


1 . 

1. 



18. 1 

_L^ 

9.8 

6.9 

5-9 
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Weight of I. 4 W-MoRTAas and fieUsi togethtr Jjnantity of powder the (bombers hid when 

fulli the weight of the JhelUi and powder for hading them. 


Nature of mortars 

13-inch 

mortar. 

10- inch 
mortar. 

8-inch 

mortar. 

5.8-inch 

royal. 

4.5-inch 

coehorn. 

Mortar’s weight C. 

25 

0 0 

10 a 18 

4 0 20 

I 0 c 

030 

Shell’s weight C. 

1 

a 25 

032 

0 I 17 

0 0 13 

007 

Shell cont. powder lb. 

9 

4 8 

4 14 la 

3 8 

I 1 8 

080 

Chamb.conr.powd. lb. 

9 

I 8 

4 0 0 
». 

a 0 10 

1 0 10 

080 


The dimenfions in this table are exprelTed, ber, confilling generally of 4 pieces, thofe of 
where the C. ftands, in hundreds, quarters, and the royal and coehorn excepted, which arc but 
pounds i and where lb. ftands, in pounds one Gngle block. Their ufes are to mount the 
ounces, and grains. ^ •*' land-mortars on them, for aftual fervice ; and 

Land Mortar-Beos, are made of folid tim- they are well fecured with iron-work, &c. 


Dimenfions of prefent Land Mortar-Beos, in inches. SeePl. IV. fig. i. and 2. 


t 


Nature of beds 

- 

*3 

10 

8 

5.8 

4.6 


length 

84* 

66. 

JO- 

*0% 

0. 

Lower bed '<< 

breadth 

3 . 3 - 

20. 

.0. 

an 

0. 

0. 

( 

height 

‘ 3 * 

10. 

" 9 - 

0. 

0. 


'length 



49- 

31-5 

28.5 

Upper bed 

breadth 


25.- 

19. 

16. 

14. 


Jieight 

3 . 3 * 

I ^ 

A ■ 


10. 

9 - 

Breadth quarter round 


if 

2.5 

0. 

0. 

Of the ogee and fillet ' 

4 ‘ 

' 3-5 

3 - 

0. 

0. 

Length of the cavity 

20. 

16. 

12. 

8. 

5-7 

Trun. holes frtun for^ end - 

31- 

20. 

* 5-5 

13 3 

ti.7 

Diameter J 

r 

7.2 

6.4 

5-4 

3-4 

2.4 

>oftnin. holes < 






Depth -J 

1 1 

7 - 

6 . 

5 - 

3-2 

2.2 


Names and number of iron-worh in 13, 10, 
and % 4 ncb Mortar-Beo. 


a. Cap-fquares - - a 

b. Eye-bolts - - a 

c. Joint-bolts • - 2 

d. Under and -upper bed-bolts - 9 

e. Dowel-bars - .4 

.g. Rings with 'bolts - - 4 


h. Reverfc bars 
k. End riveting-plates 
/. Middle plate 

m. Riveting 

n. Square riveting > bolts 

p. Traverfing J 

q. Keys, chains, and ftaples 


* 


2. 

1 
6 

12 

6 

2 


J^ames 
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J^ma and tmmitr tf irMMWri' <«' a nf^^taa 

eeeborn Mortar->B£D. 

a. Cap-fquares - - * 

i. Eye-bolts « • a 

c. Joint- bolts - - a 

d. Riveting-bolt, with ring - * 

f. Handles, with Harts . - a 

g. Square riveting-plates - 5 

Keys, chains, and ftaples - a 

5m-Mortars, are thofe which are fixed in 
the bomb-vcffcls, for bombarding of places by 
fca : they arc made Ibmcwhat longer, and 
much heavier, than the land-mortars. 


■{ 




30 

75 

*5 

33 

ao 


JUmmJiens of 5 m-Mortars, i j W 10 inches, 

Diameter of the bore divided into 
L.ength of the bore 

Diameter | chamber 

Length J 

From the end of the chamber to the 
end of tlie mortar 
Total length of the mortar 
From the muzzle a to the reinforce b 
I^ength of the reinforce be 
Thicknefs of the metal at the muz-l 
zlc, mouldings excepted J 

fnear the reinforce 

Thickncfsofmetallat the reinforce 
\^at the chamber 
'muzzle-ring and fillets 

- , L /• i_ ogee next to it, and of' 

Breadth of the j ^g 

inforce 

Diftance from the ogee to the muzzle -1 
aftragal - - - 'J 

« 1 L r 1 f aftragal and fillets 

Breadth of the behind the reinf. 

The muzzle-ring projefts the metal by 
Diameter of the trunnions 
Length of the trunnions from the 
mortar 

d 


- laS 

43 

a8 


8 

9 

10 

16 

4 


ets 


30 

75 

*5 

33 

20 

liaS 

43 

28 

7 

8 

9 

16 




3 

4 

*•5 

iS 

20 


The content of tlie chamber 
W eight of the metal 


126 
2 . idi 


3 

4 

*•5 

18 

20 


126 

\.id 


JFeight of fra-NToRTARS emdfhttts-, with the 
quantity of powder to fiU the fieUmnd chambers. 

Diameter of the-bore 

Weight of prelent fea-- 
mortars' - - - 
Weight of ihells - C. 

-Chamb. contains pow. lb. 

Shell contains powder lb. 


13-inch 

10-inch 

mortar 

mortar 

81 I 18 

32 3 7 

1 2 25 

032 

32 0 0 

128 c 

948 

4 14 *2 


It has been very juftly oblerved, that the 
breech of our s 3-inch na-mortars is loaded 
with an unnecellary wei^^ of metal. The 
chamber thereof contains 32 pounds of pow- 
der} and at the fame time tiiey are never 
charged with more than 12 or 15 pounds, be- 
caufe the bomb-ketch is unable to bear the 
violent fiieck of their full charge. Thus the 
adtion of the powder is diminifiied by the va- 
cancy left in tlw chamber. 

X.e«</-MoRTAR^sD8, are made of very Iblid . 
timber, and placed upon very ftrong timber 
frames, fixed in the bomb-ketch $ to which a 
pintle is fixed,, lb as the bed may turn round. . 
The fore part of thele beds is an arc of a circle, 
deferibed from the lame centre as the pintle- 
hole. The plans, elevatbns, and fedtions, Ihow, 
in a diftindt manner, the. leveral parts of the 
beds. See PL V. 


^ of the bed ^ 


Dimenfions of 3 M‘Mortar-Beds> 
10 inches. 

Length 
Breadth. 

Height- 

Pintle-hole from the fore-end 
Diameter of the pintle-hole 
Trunnions from the fore-end 

Diatueterl trunnion-holes ^ 

of the circular .bed ^ 

Diftance to the bed-bolftec 
Depth of the cavity 
Its opening above 
Bed-bolftcr length 
Length .below • 

Its height 
Its breadth- 


Depth 
Diameter 
Height 


of 13 and . 


94 

84 

54 

47 

27 

23 

39 

32 

6.5 

•5 

46 

43.5 

I J 

8 

8 

5 

59 

59 

8 

6 

*5 

16 

»5 

12 

30 

2R 

53 

44 

29 

2.1 

16 

17 

14 

12 


Iren-work ^' 5 'm-Mortar-Bsos. 

a. Cap-fquares 

b, . Eye I 


Ibolts-^ 


c. Loop 

d. Traverfing j 

e. Middle^ plate 
Riveting- plates 

g. Riveting-bolts • 

h, Crofs-bed bolts 

/.. Square riveting-plates for ditto 
L. Down-bed bolts 
Bed-bolfter plates 
Keys, chains,, and ftaples 
Nails-to the bed-bolfter bed 
Bed-bolfter rings and' loops 


2 ■ 
6 
4 
4 
I 

1 
6 
7 
7 

*5 

2 

6 

4 

2 


^/m-MoRTARs, ferve to throw ftones into 

the 





O ft. 


|]ie enemjr^s works, when near at hand } fuch as 
from the town into the trenches in the covert- 
way, or upon the glacis } and from thefe trenches 
into the town. The bore is terminated by two 
quadrants of a circle, terminated by the rein- 
force and lines drawn from the ends of the cy- 
linder, made to lodge the tompions parallel to 
the axis of the mortar. The bottom of the 
conic chamber is terminated by an arc of 6o 
degrees, and the round part of the outfide is a 
femi-circle. 

Dimetifms of 5 /Me-MoRTARs. Parts 

Diameter of the bore divided into - 30 

Ltngth of the 2 2 37 

-■ 6 

Diameter of the cylindric part to hold"! 

a wooden tompion - "J 
Depth or axis of that cylinder - 3 

From the muzzle to the reinforce - 20.5 
Length of the reinforce « - 8 

rmuzzle - 2 'S 

\reinforce - 4.^ 

Thickhefsofmctal attheychamber-belc 9 

^entraticc of the! ^ 

C chamber J ^ 

The chamber enters into the trunnions by 2 

Diameter of the trunnions - 40 

Length from end to end of the trunnions 40 

{ muzzle-ring and fillets 3 

chamber-belt - 2 

ogee next to the belt 3 


Breadth of the 


Content of the chamber 


quued, their entrance would become too nai- 
row, and confequently inconvenient to clean ; 
whereas, w^ch they are Cylindric, the difference 
between the advantages of the one and the 
other will be but little, and not attended with 
any inconveniences. 

Conic ebamders, are generally rrtade in a cir- 
cular form at the bottom, lb that the fidcs pro - 
duced, meet the extremities of the diameter at 
the mouth j it being imagined, I fuppolc, that 
the powder afts in right lines parallel to the fidcs 
of the chamber ; but, as that is not the cafe, 
we conclude, contrary to Belidor and others, 
that the conic chambers arc the worft of all. 

Spheric chambers, arc mucli inferior to the 
cylindric or concave ; for it is well known by 
the properties of geometry, that whbn a cy- 
linder and a fruftum of a cone occupy equal 
fpaces, the furface of the epne is always greater 
than that of the cylinder, llcnce, if the en- 
trance of thefe chambers be not made verv 
narrow, contrary to praflicc, as demonIbrated 
by Mr. Muller, in his fecond edition of Artillery, 
page 38 of the introduCbion, and the exam- 
ples that follow, we conohulc that tJiefe and 
.the conic chambers are the word. 

Concave chambers. The advantage of 
kinds of chambers confilbs in this, that their 
entrance may be made narrower than thofe of 
any other form ; and pradbice has fulHcie ntly 
proved it : yet, when the entrance is fo fmall as 
not to admit a man’s hand, they are not eafily 
cleaned} for which reafon all 13 and lo-inch 
mortars Ihould have concave chambers, and the 
others cylindric ones. 


I lOZ 

d 

Weight of metal in this mortar « 

J.t 

The weight of a 13-inch ftone mortar is 
10 3 4, and the chamber contains 3 pounds 
of powder. 

Chambers in Mortars, are of different forts 
nnd dimenlions. Mr. Belidor mentions four ; 
namely, the cylindric, the fphcric, the conic, 
•and the concave or bottled j to which a fifth 
may be added, the parabolic, invented by 
count de Lippe Buckeburg. 

Cylindric chambers. This kind of chamber is, 
in our opinion, for all kind of mortars under a 
13-inch diameter, the beft. They are the only 
-kind of chambers that may be conveniently 
loaded -with cartridges. Though experience 
demonftrates that concave chambers will throw 
the &ell fartheft of any with the lame charge'; 
yet) in this calcf where but little powder is re* 


Parabolic chambers. I’hefe chambers, being 
the widell of any, may therefore be included 
among the worft } as it is not the inwanl figure 
of the chamber, but its entrance, which pro- 
duces the effeift ; becaufe the fmallcr it is, the 
nearer it reduces the effeft into the dire&ion of 
the IhclI. It has however one advantage; 
namely, that the Ihells will have no windage. 
See dimenfions of mortars, at the word Mortar. 
See alfo Vents. 

Mortar, in military arebite^ure, a compo- 
fition of lime, fand, &c. mixed up with water, 
that ferves as a cement to bind the ftones, &c. 
of any building. Fine fand makes Vwak 
mortar, and the rounder the fand, the ftrongcr 
the mortar;' and if the fand is waftxcd before it 
is miked, fo much the better. 

The proportion of lime and fand for making 
of mortar is extremely variable. Some ufe 
three parts of pit-fand, and two of, river- fand, 
to one^ of lime; others, a proportion of land 
CO quick-lime as 36 to 35. It fhouid he 
A a - 



MOK 

wll’mixed, and beat every 24,bou« for 
together, letting it then lie for a week more ; 
and when it is tiled, muft be beat and mixed 
again. By this means it will make good mortar, 
tmiugh the lime is but indifl^rent. 

Mortar for water-courfes, ciftehts, &c. ii 
made of lime and hog’s-lard} fometimes 
mixed with the juice of figs, and fometimes 
with liquid pitch, which is firft flaked with, 
wine; and, after application, it is walhcd over 
with linfced-oil. 

Mortar for furnaces, &c. is made with red 
day wrought in water, wherein horfc-dung and 
ehimncy-foot have been fteeped j by which a 
fait is conimunicated to the water, that binds 
the clay, and makes it fit to endure the fire, 
^he clay Ihould not be too fat, left it Ihouid 
be fubjeft to chinks j nor too lean or fandy, left 
it Ihould not bind enough. 

Mortar, made of terras, pozolana, tile-duft, 
or cinders, is mixed and prepared in the fame 
manner as common mortar i only thefe ingre- 
dients are mixed with lime inftead of land in a 
tine proportion, which is to be in equal quan- 
tities. As this mortar is to be ufed in aqviatic 
buildings, the lime lliould be the very belt. ■■ 

In fortifications, docks, or piers of harbours, 

1 would lay all the works under water with 
terras-rnortar, and the reft of the facings, both 
within and without, with cinder or tilc-dull 
mortar, for about two fact deep. 

MO’riON, is defined to be the continued 
and fucceflivc change of place. There are three 
general laws of motion : i . That a body always 
perfevercs in its ftate of reft, or of uniform 
motion in a right line, till by fomc external 
force it be made to change its place : fora body 
is paftive in receiving its motion, and the di- 
reftion of its motion, lb it retains them without 
any change, 'till it be aded on by fomething 
external. 2. The fccond general law of motion 
is, that the change of motion is pioportinnal 
to the force imprefled, and is produced in the 
right line in which that force ads. 3. The third 
general law of motion is, that aditjn and rc- 
adion are equal,, with oppoftte diredrions, and 
are to be eftimated always in the fame right 
line. 

Motto* of an amy, the feveral marches and 
counter-marches it makes, or the changing of 
its poll for an advantageous encampment, cither 
with a defigii to befiegc a place, to engage the 
ineniy, or Ihun fighting, &c. See March. 

Mofl'd'N of a ftttll or fiot. See Projec- 
JriLis, 


M 0 U 1 J 3 S, (br .caftlnglhot for guns, maf*: 
kets, carbines, and piftols : dre fifft are of iron,... ' 
ufed by the founders, and the juthers by the ar- 
tillery in the field, and in garrifon. 

IrfS^er/T/cr^-MouLbs, . are made of woodv for. 
filling and driving all Ibrts of rockets, and car- 
tridges,. &c.. 

MOULDINGS, of a pm or mortar, are all 
the eminent parts, as fquares or rounds, which 
ferve for ornaments •, fuchas the breech-mould- 
ings. The rings, &c. are alfo called mould- 

ings. 

MOUND, in old tMtery books, is a term ufed 
for a bank or rampart, or other defence, parti- 
ticularly that of earth. . 

MOUNT-^W. See Guard. 

Mounting, in military affairs, fignifies going 
upon duty : thus mounting a breech, is taking 
poftefllon thereof ; mounting guard, mounting 
the trenches, is . going upon, duty in thofe 
places } but mounting a gun, mortar, or how- 
itzer, is placing them on their carriages or beds. 

MOVEMENTS. See Motions of an army » . 

MOVEABLE-T'ww. See Towers. 

MULTANGULAR, is faid of a figure, or. 
body, which has many angles. 

MUNITION, the provifions with which a 
place is furniihedin order for. defence, or which . 
follow a camp for its . fubfiftence. See Am- • 

MUNITION.. 

MURAl.-Cr«o»;-, S^cCrowh^ 

MURDRES 9 ES, in aruient fortification, 3 « 
fort of battlement with interftices, raifed on the 
tops of towers to fire through. 

MWSKET, 1 the moft ufcful and commo- 

MIJ.SQUET, J dious fire-arm ufed by an ar-. 
my. They cari7 a ball of 29 to 2 pounds. Its 
length is 3 feet 8 inches from the muzzle to the 
pan. The Spaniards were the firft who armed 
part of their foot with mufleets. At firft they 
were made veiy heavy, and could not be fired 
without a reft : they luid match-locks, and did 
execution at a great diftance. Thefe kinds of 
muikets and refts were ufed in England fo late. ' 
as the beginning of the civil wars. . 

Muskets were firft ufed at the fiege of 
Rhege, in the vear 1521. 

MUSKETEERS, foldters armed with muf- 
kets i who, on a march, carried only their refts 
and ammunition, and had Boys to bear, their 
mufleets after them. They were very flow in 
loading, not only by reafon of the unwieldincls 
of the pieces, and.becaufe they carried the pow- 
der and ball feparate, but from the time it took 
to prepare and adjuft the match : fo that thehr 



fire vis Aot neiu: fo briik as otirs !a Af- 
terwards a lighter kind of match-lock muflcet 
came in ufe } ud they caitied their ammuni- 
tion in bandeliers, to which wm hung fevend 
little cafes of wo^, covered with leather, each 
containing a charge of powder-: the balls they 
carried loofe in a Much, and a priming- horn 
hanging b^ their fide. Thefe arms were, about 
the beginning of this century, univerfally dif- 
ufed in Europe, and the troops were armed 
with firelocks. 

MusKBT-^^e/r. SeefiASKSTS or Earvh. 

MIJSKETOON', a lund 5f fiiort thick muf- 
ket, whofe bore is the jSrh part of its length : 
it carries 5 ounces of iron, or yj of lead, with 
an equal quantity of powder. . This is the 
ihortefi fort of blunderbufles. 

MUSTER, in a military a review of 
troops under arms, to fee if they be complete, 
and in good order; to take an account of their 
numbers, the condition they are in, viewing 
their arms and accoutrements, &c. 

'bAvs’Ti.ti-mafter-generalt T one who 

Commiffary-gena^al of the Musters,] takes ac- 
count of every regiment, their number, horfes, 
arms, &c. reviews them, fees the horles be well 
mounted, and all the men well armed and ac- 
coutred, &c. 

MusTER-r«//j, lifts of foldiers in each com- 
pany; troop, or regiment, by which they are 
paid, and the ftrength of the army is known. 

MUTINY, in ^military fenfe, to rife againft 
authority. ** Apy officer or foldier who lhall 


picliiim to'ufe tralterous or difrcfpefSijl words 
againit the facred perfon of his maieftv, or anv 
oTthe royalfamily, is guilty of mutiny. ^ 

** Any officer or foldier who fhall be- 
have himfelf with contempt or difrefijea to- 
wards the general or other commander in chief 
of our forces, or lhall fpeak words tending to 
their hurt or dilhonour, is guilty of mutiny. 

_ ** Any officer or foldier who lhall begin, ex- 
cite, caufe, or join, in any mutiny or fedition, 
in the troop, company, or reginnent, to wliich 
he belongs, or in any other troop, or company, 
in ourlervice, or on any party, poft, detach- 
ment, or guard, on any pretence whatfoever, is 
guilty of mutiny. 

** Anjr ofiicer or foldier who, being prefent at 
any mutiny or fedition, docs not ufe his utinoll 
.endeavours to fupprefs the fame, or coming to 
the knowledge of any mutiny, or intended mu- 
tiny, docs not, without delay, give infonnatioii 
to his commanding-officer, is guilty of mu - 
tiny. 

Any officer or foldier, who fiiall ftrike his 
fuperior officer, or draw, or olfer to draw, or 
fliall lift up any weapon, or offer any violence 
againit him, being in the execution of his oflice, 
on any pretence whatfoever, or fhall dilbbey 
any lawful command of his fuperior officer, is 
guilty of mutiny. 

MUZZLE of agm or mortar, the extremity an 
which the p 6 WJcr and ball are put in j and 
hence the muzzle-ring, muzzle- aftragal, muzzle- 
mouldings, &c. See Cannon. 



N ails of various forts are ufed in artil- 
lery. Sec Carriage. 

Gamifb Nails, in traneUing-carrit^es, have 
‘ pointed heads like dianrands, with a fmall nar- 
row neck : they ferve.to faften the places with 
• roles, to Cover the fide-pieces from the ends of 
the trunnion-plates to . 5 or 6 inches beyond 
the centre of the carriage. 

Diamond-headed fmall nails, "whofe 
heads are made like a fiat diamond, and fcive 
•to fix the plates upon travelling-carriages. 

NaIls, fmall nails -to faften the 
plates, both upon the trail and head of tra- 
vellihg-carrii^es. 

fcfe-httd Naii- 8 , ai^e finay round-headed 
, nails, drove in the Centre pf the rofes of the 
-plates. 

Cmmter-funk NAitjb 


round heads, fonk into the irbA plates, fo al 
to be even witn the outfide of it. 

Sfreak-N AILS, are thofe which faften the 
ftreaks to the fellies of the wheels. 

Box-pin Nails, fmall nails without heads, to 
pin the nave-boxes to the naves. 

5/a^-NAiLS, are driven on the outfide of 
the nave-hoops, to keep them in tlicir places. 

Flat-beaded Nails, to faften the locker or 
any fort of hinges. 

i)®j^-NAiLS, have flat round heads ; and one 
part of the fhank next to the head is alfb 
round. 

NAILING of cannon. When circumftances 
make it necelTary to abandon cannon, or when 
the enemy’s artillery are feized, and it is not 
however pofiTfole to take them away ; it is pro- 
per to nail theih up* ui order to render them 
A a a ‘ i 
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uftlefs ; .which is done by driving a large nail 
or iron fpike into the vent of a j»iccc of ar- 
tillery, to render it unferviceable. There are 
various contrivances to force the nail out, as 
alfo iiindry machines invented for that purpofe, 
but have never been found of general ufe ; fo 
that the beft method is to drill a new vent. 

One Galper Vimercalus was the firft who 
invented the nailing of cannon. He was a na- 
tive of Bremen, and made ufe of his invention 
firib iji nailing up the artillery of Sigifmund 
Malatefta. 

NATIONAL troopSt are thofe born in our 
own dominions, in oppohtion to foreigners. 

NAVAL the fitting out a fleet, 

with all kinds of provifions and military ftores, 
for adbual fervice. 

Naval campy in military antiquities, a for- 
tification, confifting of a ditcli and parapet on 
the land fide, or a wall built in the form of a 
fcmi-circle, and extended from one point of the 
fea to the other. This was fometimes defended 
with towers, and beautified with gates, through 
which they ifllied forth to attack their enemies. 
'I'owai'ds the fea, or within it, they fixed 
great pales of wood, like thofe in their arti- 
iicial harlours : before thefe the velTels of bur- 
then were placed in fuch order, as that they 
might fir /e inllead of a wall, and give pro- 
tcclion to thofe without j in which manner 
Nicias is reported by Thucydides to have cn- 
carnic;! himlVlf. Wlien their fortifications 
were t'lought ilrong enougli to defend them 
from the a faults of enemies, it was frequent 
to drag tlicir flxips on fliore, which the Greeks 
called jvaXy.*.!/, and the Romans fnldiicere. 
Around the lhi2)S the foldiers difpofed their 
tents, as appears every where in Homer j but 
this firms only to liavc been pra£bifcd.in win- 
ter, when their enemy’s fleet was laid up, and 
could not alfiiult them j or in long fieges,. and 
v/hen they lay in no danger from their enemies 
by fea, as in the Trojan war, where the de- 
fenders of 'I'roy never once attempted to en- 
counter the Grecians in a lea-fight. 

Naval crerxn, in Roman antiquity, a crown 
conferred, among the Romans, on perfons wh6,. 
in fca-engagements, dillinguiihcd themfelves. 
A. Gellius fays, in general, the naval crown 
was adorned with prows of ihips. Lipfius di- 
ftinguilhes two k^ndsj the firft he luppofes 
plain, and given to the common, foldiers } the 
other roftrated, and only given to generals, or 
admirals, who had gained, fomc important 
vifbpry at fea. 

Naval officers, are admirals, captains, lieu- 
tenants, mafters, boatfwains^ midlhipmen, 
gunners, &c. 


NON 

Naval ngagmeta, implies, in general, either- 
a lea-fight between fingle Ihips, or whole fleets 
of men of war, or gallies, &c. 

NAVE, in gun-carriages, that part of a wheel 
in which the arms of the axle-tree move, and 
in which the ipokes are driven and fupported. 
See Wheel. 

liAvz-beeps, are flat iron rings to bind the 
nave : there are generally three on each nave. 

NAVE-^tfx«, were formerly made of brafs } 
but experience has fliown that thofe of call-iron 
caufe lefs friAion, and are much cheaper : there 
are two, one at each end, to diminilh the friftion 
of the axle-tree againft the nave. 

NAVIGATION, the theory and art of con- 
ducing a Ihip by fea, from one port to another, 
or of difpofing and aCuating her machinery, 
by the force of the wind, fo as to begin and . 
continue her motion at fea. 

NAUMACHIA, in entiquity, a fpcCacIe 
among the Romans, reprefenting a fea-fight, 
as alfo the place where it was exhibited. 

NAUTICAL plant fpbere, a defeription of 
the terreftrial globe upon a plane, for the ufe 
of mariners j but more ufually called chart. . 

NAVY, implies, in general, any fleet or 
afiembly of fliips. It is, however, more par- 
ticularly underftood of the veflfels of war that 
belong to a kingdom or ftate. 

'i^AVY-board, together with its civil and 
military departments, confifts of a lord high 
admiral, or lords commiflioners for executing 
this office ; one firft lord commiflioner, and fix 
otlier lord commiffioners, with a number of 
inferior officers, and clerks. 

• Navv, is alfo a collcCive body of officers 
employed in his inajefty’s fea-fervicc. 

NECESSARIES, in a military fenfe, implies,, 
for each foldicr, 3 Jliirts, 2 white ftocks, . j 
black hair-ftock, one pair of brafs clafps for 
ditto, J pair of white yarn (lockings, 2 pair 
of linen focks, dipped in oil, to. be worn on a 
march ; .2 pair of. white linen gaiters, if be- 
longing to the guards J, j pair of black long 
gaiters, with black leather tops for ditto ; 
i pair of half fpatterdaflies, i pair of linen 
drawers, i pair .of red Ikirt breeches, 1 red 
. cap, . I cockade, i knapfack, . 1 haverfack, 

I pair of Ihoe-buckles, 1 pair of. gaiter- 
buckles,, .black leather garters, 2 pair of flioes, 
I oil- bottle, 1 brulh and picker, i worm, .1 
turn-key, i hammer-cap, and. 1 ftopper. See 
Regimentals... 

, neutrality, \h military hiftory, a Hate 
of indifference, in which a perfon, army, or 
flsite, avoids both friendlhip. and hgftility. 

NITREi . See SALTPETRE. 

HOH-commiffian^ officer, . See Ofpicer. 

O' 
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2 6LIQUE drfmet that which is under 
too great an angle, as is generally the 
ice of the fecond flank, which can never 
be fo good as a defence in front, nor approved 
of by Ikilful officers, ObUque Firing, at 
the word Firings. 

OBUS. See Howitzkr. 

OCTAGON, in fortification^ is an eight- 
fided flgure, or a place that has eight baflions. 
See Fortification. 

OFFICERS, xnokmlitary fenfetvctoi feveral 
denominations and ranks, viz. 

Comtniffioned are thofe appointed 

by the king’s commiffion ; fuch are all from 
the general to the cornet and enfign. 

Warrant Officers, thofe who have no com- 
miffions, only warrants from fuch boards, or 
perlbns, who. are authorifed by the king to grant 
them. 

Nott-ccmmijfioned Officers, are lerjcant- 
majors, quarter-mafter-ferjeants, ferjeants, cor- 
j^orals, drum and fife-majors, who are nomi- 
nated by their refpeftive captains, and ap- 
pointed by the commanding-officers of regi- 
ir.ents, and by them reduced without a court- 
ii’a-tial. 

Grwrtf/ O fficers, are thofe whofe command 
is not limited to a Angle company, troop, or 
regiment j but extends to a body of forces, 
compofed of feveral regiments : fuch are the 
general, lieutenant-general, major-general, and 
in fome armies brigadier-general. 

Field Officers, are fuch as command a whole 
regiment i as the colonel, lieutenant-colonel, 
and major. 

Staff Officers, are the- quarter-mafter- 
general, and the adjutant-general, who are 
Itriftly faid only to exift in time of war ; alfo 
the quarter-mafters, adjutants, furgeons, and 
chaplains of regiments. See Staff. 

Subaltern are lieutenants, cornets, 

and enAgns. 

Flag Officers, are admirals who hoift flags 
at the maft-heads. 

Sea Officers,, are, in general, all thofe who 
have any command in the naA^.. 

OGEE, in pieces of. ordnance, an • orna- 
mental moulding, in the lhape of an S, taken 
from architecture, and ufed in guns, mortars, 
and howitzers. . See Cannon, . 


OLYMPIAD, in tbronolegyf the fpace oF 
four years, for on the flfth the Olympic games 
were celebrated in honour of Jupiter Olympics, 
near Olympia. ^ The Greeks began to ufe 
this epochs a little before the building of 
Rome. 

OLYMPIC games, were inftituted by Her- • 
culcs, A. M. 2856, in honour of Jupiter 
Olympics, at Olympia, a city of Elis, in Pelo- 
ponnefus. They were celebrated every 4 years, 
about the fummer folllice. The defign of 
them was to accuAom the young military men 
to running, leaping, and every other military 
cxercifc. 

OPEN flank, in fortification, that part of the 
flank, which is covered by the orillon. See 
Fortification. 

OPENING of trenches, the flrft breaking of 
ground by the beflegers, in order to carry on 
their approaches tow'ards the place. 

ORDERS, in a military fptfe, all tliat is 
lawfully . commanded by fupenor olAcers. 
Orders are given out eveiy day, whether in 
camp, garrifon, or on a march, by the command- 
ing-officer j which orders arc afterwards given 
to every officer in writing by their refpeCtive 
feijeants. 

Order of battle. Sec Battle. 

ORDERLY ferjeanti^rsxa appointed to at- 

Orderly men, J tend general officers, . 
or fuch other officers who arc entitled to fuch, . 
who walk behind them with their arms. 

O.iDERLV book. Every company has fuch a 
book'for the ferjeants to write down both ge- 
neral and regimental orders, for the officers to • 
read them. 

Military Orders, are companies of knights, > 
inftituted by kings and princes ; either for de- 
fence of the faith, or to confer marks of honour ■ 
on their military fubjeds. They are as 
follow : 

Amaranth, an order of military knighthood, . 
inftituted in Sweden, by queen Chriftina, in 
1645, at the clofe of an annual feaft, celebrated 
in that country, and called IVirtfcbaft. Their 
device was the cypher of Amarante, compofed 
of two yfs, the one ereft, the other inverted, 
and interwoven together •, the whole inclofed by 
a laurel crown, with this motto, DoUe nella 
moria„ . 
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yfrgotiauts of St. Nicolasy was the name of a 
military order, inftituted by Charles III. king 
of Naples, in the year 1382, for the advance- 
ment of navigation, or, as fome authors fay, 
merely for prefcrving amity among the nobles. 
They wore a collar of Ihells, inclolH in a filver 
crcfccnt, whence hung a fhip with this device. 
Non credo tempori. 

Order of Calatravoy a Spanilh military 
order. It was inftituted in 1130 by Don 
Santio, of Toledo. The habit of thefe knights 
is a black garment, with a red crofs upon the 
breaft. 

of Alcantara, a Spanilh military or- 
der. It was eftablidied by l^Tdinand the fe- 
cond, king of Lx'on and Caltile, in 1 1 70. They 
wore a green crofs upon their garment. 

Okder of St. James, inftituted by Ferdi- 
nand II. in 1 17 V Thefe knights had the pri- 
vilege of wcarmg their hats in the chapter, in 
the j)rcfence of their fovercign. 

(jRDi R of St. Michekl, inftituted in 1-469, by 
Lewis XII. in lioiiour of the important ferviccs 
done to France by that archangel at tlie fiege 
of Orleans, wJiere he is fuppoled to have ap- 
jjeared at the head of the French troops, dif- 
puting the palfage of a bridge, and repulfed 
the attack of tlie F.nglilh, whofe aftairs ever 
after declined in that kingdom. The order is 
a rich collar, with the image of that faint 
pendent thereto } with this infeription : Im- 
menji tremor oceani. 

Order of the Holy Gbojl, inftituted by Hen- 
ry II. of France, in 1578. The number ,of 
knights are 100, befules the fovercign, who is 
always grand mafter. 

Order of St. inftituted by Louis XI F, 

in the year 1693. This order has re- 
mained entirely in the pofleflion of military 
men, ever fince its inftitution, and has been 
of Angular ufe in keeping up the fpirit, and 
rewarding the lerviccs, of thofe who have di- 
ftinguilhed thcmfclves. The number of knights 
is unlimited, being given to every man of 
merit. 'I’he order is a golden crols, with eight 
points, which hang pendent to a broad crimfon 
ribband. The motto is Bellica virtuth pre- 
mium. 

Order of Mount Carmel, inftituted by Hen- 
ry IV, in 1608. 

O-tD-ER of St. Lazarus, is of a very early infti- 
tution, but.has been often ncgledled, and as 
-often revived, ’till Louis XV. united the order 
of St. Carmel and St. Lazarus in April 1722, 
The king is fovercign, chief, founder, and pro- 
. teftor, 

jat 
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Order of the knights of Malta. * SccMacta. 

Order of the knights of the Garter. See 
Garter. 

Ord er of the knights of the Bath. See Bath. 

Order of the golden fleece, inftituted by Philip 
duke of Burgundy, lurnamed the Good, in 
1429. “See Fleece. 

Order of the annunciation, inftituted by 
Amadeo, count of Savoy, furnamed the Green, 
in memory of Amadeo, the ftrift earl, - who had 
valoroully defended -the illand of Rhodes 
againft the Turks. -The collar belonging to 
-this order is of gold, and on it thefe four let- 
ters, F. E. R. ST. which means Fortitudo ejus 
Rhodum tenuit, with the figure of the Annun- 
ciation iianging to it. 

OKnuo. of knights templars, inftituted at Je- 
rufalem about the year ni8. At firft there 
were but 9 of the order, and the two principal 
perfons were Hugo de Paganis, and jeofiroy 
of St. Omer’s. This order, after having per- 
formed many great exploits againft the infi- 
dels, became rich and powerful all over Eu- 
rope j when, on the azd of May, 1312, the 
pope, by his bull, pronounced the extinftion 
of tl;c order, and united their eftates to the 
order of St. John of Jerufalem. 'I'hey took 
the nsime of templars, becaufe thc.r firft ha- 
bitation ftood near the temple dedicated to our 
Saviour at Jerufalem. 

0.<DER of knights of St. Jago, inftituted by 
king Ramico, of Spain, in commemoration of 
a vidtory obtained againft the Moors, anno 
1030. Their enfign is ared crofs in form of a 
fv/ord. 

Order cf knights of the hand, eredled by 
Alphonfo, king of Spain, in the year 1268. 
I'heir name proceeded from the knights wear- 
ing a red fcarf, or lace of (ilk, the breadth of 
3 inches, which hung on their left llioulder. 

Order of knights of the Redemption, eredled 
in the kingdom of Arragon, by king James, 
who conquered the idand of Majorca, in the 
year 1212. Their garments are white, with a 
black crols tliereon. 

Order of Teutonic knights, eftablilhed to- 
wards the clofe of the 12 th century, and thus 
called, as chiefly confifting of Germ-ans, an- 
ciently called Teutons. 

Order of the knights of St. Stephen, inftituted 
in the year 1561, by Cofmo, duke of Flo- 
rence. They wear a red crofs with a border of 
gold. 

Order of merit, inftitutcjd by Frederic III, 
king of Pnilfia, as a reward to thofe officers 
whofe behaviour deferved fome marks of di- 

ftinftion. 
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(lin£l!on. The enfign of this order is a golden 
ftar of eight rays, enamelled with blue, which 
is worn appendant to a black ribbon, edged 
with filvcr } and the motto is Pour le merite. 

OaoER of St. Alexander Newjki^ or the red 
f.bbon, which was inftituted by Peter I. em- 
peror of Rullia } but the czarina Catharine I, 
conferred it in the year 1725. 

Order of the fioUy an order of knights in- 
ftitutcd by the kings of Atragon. 

Order of the golden ftokt a Venetian military 
order, fo called from a golden ftole, which 
thofe knights wore over their flioulder, reach- 
ing to the knee, both before and bchiml, a 
palm and a half broad. None arc raifed to this 
order but patricians, or noble Venetians. It is 
uncertain when. this order was iidlituted. 

ORDNANCE, a name given to all that 
com erns artillery: thus, the commander in 
chief is called mailet'-general of the ordnance ; 
the lieutenant-general of the ordnance y indcad 
of ariille.y, 

hoard of is of a very early, but 

uncertain date ; however, in the year 154^, we 
find Sir Philip Hoby ftyled mailer of the ord- 
nan. e } and in 1588, Ambrofe Dudley, earl of 
Warwick, was mailer of the ordnance. In 
1683, the care of the, office of ordnance was 
committed to five principal officers, belidcs 
the mailer-general, then George lord Dart- 
mouth, viz. a lieutenant-general, furveyor- ge- 
neral, clerk of the ordnance, (lore-keeper, and 
a clerk of deliveries. At prefent the board of 
ordnance confifts of the fame. This board 
deliberates, regulates, and orders every thing 
relating to the artillery and garrifons. 

Mafier-general of the Ordnance, is an olfitc 
of the greatell trufl, honour, and dignity : it 
is one of the moll laborious employments in 
war, and requires the greateft ability, ajiplica- 
tion, and experience. This officer has the foie 
comm.'ind of the royal regiment of artillery, 
affilled by a lieutenant-general. By the great 
power invt'fted in the maftcr-general by the 
king, he alone conllitutcs a board. This poll 
is of much greater antiquity in France than 
witli us } for hiftory informs us, that in the 
year 1358, John de Lion was appointed firfl 
mailer of arcilleiy. This title continued ’till 
the year 1397, when John de Soifi was ap- 
pointed mafier-general of artillery. . This title 
continued ’till the year 1599, when Maximilian 
de Bethune, maiquis de Kcfny, duke de Sully, 
and marfh^ of France, was appointed firfl 
grand mailer and captain-general of artillery. 
This title continued ’till the year 1755, when 
the marquis de Sabrevoi» was appointed grand 
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mafter of artillery, which title continues to 
this day. 

In 1548, Sir Philip Hoby was ftyled mailer 
of the ordnance. 

In 1587, we find Ambrofe Dudley, earl of 
Warwick, ftyled mafter of the ordnance, and 
had under him a maftcr-gunner and a trcnch- 
mafter. 

In 1596, the ZQth of March, the carl of 
Efll-x was mailer of the ordnance. 

In 1603, the earl of Devon was firfl called 
general of the ordnance. 

1609, aythjune, the earl of Totnefs, ditto. 

1617, 5th May, lord \ ere, 

162;, 26th Aug. Sir Richard Morrifon. 

1628, Sir 'I honias Stafford. 

1634, 2d Sept, the carl of Newport. 

1660, 22d Jan. Sir William Compton. 

1663, 2 1 ft Odl. Sir Tlio. Chichdev, 
knt. firll called maftcr-gcncial of the 
ordnance. 

1681, 28th Jan. lord D.irtmouth. 

16S9, 28th April, David Schoumberg, efq;. 

28th July, lord vil'count Sidney. 

^ 1702, 29th June, earl of Marlboiough. 

1711, loth Jan. carl Rivers. 

1712, 5th Sept, duke of Hamilton. 

I ; 14, 4th Ocl. John duke of Marlborough. 

1722, 30th June, William earl ofCadogan. 

1725, 3d June, John duke of Argyll and 
Greenwich. 

1730, icth May, John duke of Montagu. 

1755, loth May, Ciiarlcs duke of Marl- 
borough. 

1757, 30thNov. John lord vife. Ligonicr. 

1 763, 3cth Nov. marquis of Granby. 

1772, 3Cth Nov. George lord vifcount 
Townfhend. 

Honours due to the mafier-general of the Ord- 
nance. The fame rcl]jc(fi: lliall be p.iid to hi/n 
from the troops, as is paid to generals of horls 
and foot j that is, on all occafions, to have the 
march beat to him j and to be falutsd by all . 
officers, the colours excepted. 

Ueutenant-general of the Ordnance,^ is an 
officer of great trull, honour, and dignity } is 
the next in command under the mafter-general, 
and always an officer of the greateft abilities.^ 
This office is not of fuch early date as that of 
the mafier-general } for in 1597, it was firfl 
eftablifhed, and has continued as follows, viz^ 

1 1 51,7, Sir George Carew, knight. 

I 1635, Sir William Hayden. 

In-{ 1636, 28th June, Colin Legge, efq; 

1 1670, 21 It Nov. David Walter, efq; • 

\iS 7 i, 7th Dcc» George Lcggc, efq; 
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Ti68 1 , aSth Jan. Sir Charles Mufgrave. 

1687, ift Aug. SirThomas Tichbouni. 

1688, 26th Aprilj Sir Hugh Goodrick. 
1702, 29th June, James Granville, efqj 
1705, ad May, Thomas Earle, elq; 

1712, aift June, James Hill, efq; 

1714, 20tli Sept. Thomas Earle, efq; 
1717, 19th March, Tho. Micklcthwaite, 

T J 

] 1718, aad April, Sir Charles Willis. 

1742, 22d April, ficld-marflial Wade. 
1748, 22d April, Sir John l.igonier. 

I757> 3cith Nov. lord George Sackville. 
1759, toth Sept, marquis of Granby. 
1763, loth Sept. George lord vifeount 
'rownlhend. 

1767, roth Sept, right hon. Henry Sey- 
mour Conway. 

1772, loth Sept. Sir Jefter)' Amherft, 
knight of the Bath; now lord Amherft. 

Surveyor-generd of the Ordnance, is the 
third perfon who conflitiites that board : it is a 
civil employment, of great truft, having the 
fuperin tendency of the artillery proofs, mili- 
tary buildings, &c. 

ORGUEvS, tliick long pieces of wood, 
pointed and (liod with iron, clear one of an- 
other, hanging perpendicularly each by a rope, 
over the gate of a llrong place, to be dropped 
in cafe of emergency. 

Their dilpofition is fuch, that they ftop the 
palTage of the gate, and are preferaL.lc to herfes 
or portcullifes ; becaufe thefe may be either 
broken by a petard, or (topped, by different 
contrivances, in their (idling down. But a 
petard is u.'elefs againft an ergue ; for if it break 
one or two of the pieces, others immediately 
fall down anil fdl up the vacancy. 

Oroues, a number of harquebufles linked 
together, or divcrfe.mulkct-barrcls laid in a 
row, fo that they may be dilcharged all at once, 
or feparatclv. 

ORTHOGRAPHY. See Profile. 

ORILLON. See Fortification. 

ORTEIL. See Berm, and Fortification. 

OVERSI^AGH, as a military pbrafet which 
is derived from the Dutch, will be better ex- 
plained by the following table. For inftance, 
fuppofe 4 battalions, each confifting of 8 cap- 
xaios, are doing duty together, and that a 


‘Captain’s guard is daily mounted : if, in tlte 
buffs, the fecond captain is doing duty of de- 
puty-adjutant-general } and the 4th and 7 th 
captains in the king’s are afting, one as aid-de- 
camp, the other as brigade-miyor ; the com- 
mon duty of thefe three captains mull be 
xmerjlagbedy that is, flipped over, or equally 
divided among the other captains. 



OUT-p^j, in a military fenfe, a body of 
men polled beyond the grand guard, callcci 
out-pofts, as being without the rounds or limits 
of the camp. See Posts. 

OvT-worksy m fortificatioHy are works of fe- 
veral kinds, which cover the body of the place, 
as ravelins, half-moons, tenailles, horn-works, 
crown-works, counterguards, envelopes, fwaU 
lov.’s-tails, lunettes, covert ways, glacis, &c. 

Thefe out-woiks, not only cover the place, 
but like wife keep an enemy at a diftance, and 
hinder his gaining any advantage of hollow or 
riling grounds ; as fuch cavities and emi- 
nences may ferve for lodgements to the be- 
fiegers, facilitate the carrying on approaches, 
and raifing their batteries againft the town. 
When out- works are placed one before another, 
you will find a ravelin before the curtain, a 
horn-work before the ravelin, and a fmall 
.ravelin before the curtain of the horn- work j 
then the neareft to the body of the place mull 
be the higheft, though lower than the body of 
the place, that they may gradually command 
thole without them, and wlige the enemy to 
diflodge, if in polfefllon of them. 
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P ACE, -in a i^Htary fenfe^ a meafure* ufed 
in fortification : it is a meafure takrn from 
■'the Ipace between the two feet of a man in 
wa’king, ofiially reckoned 2| feet, and in 
fosne men 3 feet. 

Geometrical Pack, is 5 feet j 60,000 of which 
■make one degree of the equator. 

PAGEANT, in ancient -military hijlery, a 
triumphal car, chariot, arch, or other like 
jiompous decoration, varioully adorned with 
colours, flags, &c. carried about in public 
Ihows, proceffions, &c. 

PALAiSTRA, in Grecian anticjuityy^, public 
building, where the youth exercifed thenifelves 
in the military art, wreftling, running, playing 
at quoits, &c. 

PAILS, made of wood, with iron hoops and 
handles, ’ hold generally 4 gallons, and lerve 
in the field to fetch water for the ufe of artillery 
works, &c. 

PAILLASSE, in military hijiory, is a French 
word, adopted and ufed incur language by the 
military : it implies a canvafs or fail-cloth bed- 
cafe, ftuffed with flraw ; lirterally, a ftraw-bed. 

PALISADES, in fortification, ftakes made 
.of ft/ong fplit wood, about 9 feet long, 6 or 7 
inches fquare, 3 feet deep in the ground, in 
rows about aj or 3 inches afunder, placed in 
the • covert-way, at 3 feet from and parallel 
to the parapet or fide of the glacis, to fccure 
it from furprife. 

They are alfo ufed to fortify the avenues of 
qpen forts, gorges, half-moons, the bottoms 
of ditches, and, in general, all poft.s liable to 
furprile. They are ufually fixed perpendicu- 
larly, though ibmc make an angle inclining 
cowards tlie ground next the enemy, that the 
ropes call: over them, to tear them up, may 
flip off. 

Taming Palisades, are an invention of Mr. 
Coehorn, in order to preferve the palifades of 
the parapet of the covert-way from the bcfiegers 
Ihot. They arc fo (wdered, that as many of 
them as ftand in the length of a rod, or about 
10 feet, turn up and down like traps, fo as 
not to be in fight of the enemy, ’till they juft 
bring on their attack ; and yet are always ready 
to do the proper fervice of palifades. 

PANDOURS, are Hungarian infantry ; they 
wear a loofe garment fixed tight to their bodies 
by a girdle, with great fleeves, and large 
breeches reaching down to their ancles. They 
ufe fire-arms, and are excellent markfmen: 
they alfo wear a kind of fabK, near 4 feet long, 
which they ufe with great dexterity. 
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•PANNELS. ■in artiH^', arc tiw carriaecs 
which carry mortars and their beds upon a 
march. 

PARABOt^, in geometry, a figure arifing 
from the fe£tion of the cone, wlien cut by a 
plane, parallel to one of its fides. 

From the fame points of a cone, therefore, 
only one. parabola can be drawn i all -the other 
fediions within thefe parallels being cllipfcs, 
and all without hyperbolas. 

Prop^ties of the ^ hfiAnoCK. The fquare of 
an ordinate is equal to the redtanglc of the 
obfeiffa, and four times the diftance of the 
focus from the vertex. 

The perpendicular on the tangent, from t?ie 
focus, is a mean proportional between the 
diftance from the vertex to the focus, and the 
dittanceof the focus from the point of contadt. 

All lines within the parabola, which arc 
drawn parallel to the axis, are ciJled diaiueters. 

The parameter of any diameter is a rigljt 
line, of fuch a nature- that t!ic produdt under 
rlic fame, and the abfeiffa, is equal 10 the 
fquare of the femi-ordiiiate. 

The fquares of all ordinates to the fame di- 
ameter, arc to one another as their ahfeiflas. 

Cartejian Parabola, is a curve of rhe fecond 
order, exprefled by the equation ay — ax* + 
ix* 4 - cx + d, containing 4 infinite legs, being 
the 66th fpecies of lines of the third order, ac- 
cording to Sir Ifaac Newton ; and is made ufe 
of by Dcfcartes, in rhe third book of his geo- 
metry, for finding the roots of equations of 
fix dimenfions by its intcrfedlions with a circle. 

Diverging Parabola, a name given by Sir 
Ifaac Newton to 5 different lines of the third 
order, expreffed by the equation yy — ax* -F 
Ix* -F cx 4- 

PARADE, in a military fenfe, the place 
where troops aflcmble, or draw together, to 
mount guard, or for any other purpofe. , 

Parade, in fencing, implies the adlion of 
parrying, or turning off any thnift. 

PARALLELS, at a fiege, the trenches or 
lines made parallel to the defence of the place 
befieged : they are alfo called lines of com- 
munication, and boyaus. 

Parallels, or places of arms, are deep 
trenches 15 or 18 feet wide, joining the feveral 
attacks together, ferve to place the guard of 
the trenches in readinefe to fupport the work- 
men when attacked. There are ufually 3 in 
an attack; the ift, about 309 toifes from the 
covert-way; the ad and 3d, nearer to the 

B b . PARAMETER. 
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PARAMETER. See GyNNERr, and Pro- 
jectiles. 

PARAPET, in fortification^ an elevation of 
earth, deligned for covering the foldiers froiti 
the enemy’s cannon, or fmul (hot ; its thick- 
nefs is from 1 8 to 20 feet ; its height 6 on the 
infide, and 4 or 5 on that fide next the country ; 
ifis raifed on the rampart, and has a flopc 
called the fiiperior talus, or glacis of the pa- 
rapets, on which the troops lay their arms to 
fire over. The flope renders it eafy for the 
foldiers to fire into the ditch. It has a ban- 
quette or two on the infide for the troops who 
defend it, to mount upon, for better difeover- 
ing the country, the ditch, and counterfearp, 
to fire as they find occafion. 

Parapet of the covert-way, is what covers 
that way from the fight of the enemy j which 
renders it the moll dangerous place for the be- 
fiegers, bccaufe of the neighbourhood of the 
faces. Banks, and curtains of the place. 

PARK of artillery . See Artii-lery-Park. , 

Park of provijions, the place where the ful- 
lers pitch their rents in the rear, and fell pro- 
viiions to the foldiers. Likewife that place 
where the bread- waggons are drawn up, and 
where the troops receive their ammunition- 
bread, being the Itore of the army; 

PARLEY, in military matters, means a con- 
ference with an enemy. 

7(9 beat a Parley, is to give a fignal for 
holding fuch a conference, by beat of drum, 
or found of trumpet. See Cham ad £.. 

PAROLE, in a military fenfe, the promife 
made by a priibner of war, when he has leave 
to go any where, of returning at a time ap- 
pointed, if not exchanged. 

Parole, nteans alfoa word given out. every 
day in orders by the commanding officer, both 
in camp and garriibn, in order to know friends 
from enemies. 

PARTISAN, in. the art of war, a perfbn 
tiexterous in commanding a party ; who, know- 
ing the country well, is employed in getting 
intelligence, or lurprifing the enemy’s convoy, 
&c. The word alfo means an officer fent out 
upon a party, with the command of a body of 
light troops, generally under the appellation 
of the partilan’s corps. It is alfo neceflTary 
that this corps fhould be compofed of infantry, 
light-horfe, and hulTars. 

party, m z military fenfe, a fmall number 
of men, horfe, or foot, lent upon any kind of 
dyty i as into an enemy’s country, to pillage, 
to take priibners, and oblige the country to 
come under contribution. Parties are often 
fent out to view the roads and ways, get in- 
uUigcDCCj feek forage, reconnoitre, or amufe 
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the enemy upon a march} alfo frequently fen^ 
upon the flanks of an army, or regiment, to 
difcover the enemy, if near, and prevent fur^ 
^(Mfe or ambufe^e. 

PARRYINGj in fencing, the aAion of warda- 
ing oAT the pufli ' or blow aimed at one by 
another. See Fencing. 

PASS, in znulitary fenfe, aftrait, dlfficult,- 
and narrow paflage, which Ihuts up the en- 
trance into a country. 

PASS, 1 in fencing,, an advance or leap. 

PASSADE,/ forward upon the enemy. 

Passage, in the manage, is a horfe’s walking 
or trotting in fuch a manner, that he raifes the 
outward hind-leg and the inward fore-leg to- 
gether} and,.fetting thefe two on the ground, 
raifes the other two alternately, never gaining 
above a foot of ground at a time. 

ViMs-parole, in military affairs, a command . 
given at the head of an army, and thence 
communicated to the rear, by paffing it from . 
nioQth to mouth. 

PASs-por/, or Pass, in military matters, a li- 
cence or writing obtained from a prince or go- 
vernor, &c. granting liberty and fafe conduA to 
pafs through his territories without moleftation. - 

V h%%-volant, "I in a military fenfe, the fame 

Passe-W(««/,. J with faggot.. See Faggot.. 

PATE'E, in fortification, a fmall work re- 
fcmbling a horfe-lhoe ; that is, an elevation of 
earth, of an irregular.form, generally oval, with 
a parapet. It is frequently raifed in inarlhy 
grounds, to cover the gate of a place, having 
only a direft defence, but nothing to flank it. 

PATROL, in war, rounds made by the dif- 
ferent guards, in the night-time, to obferve* 
what palTes in the camp, out-pofts, llreets^e 
centries, &c. to fecure tlie peace and tranquil-, 
lity of a city or camp } as alfo to keep all on 
duty alert. The patrol generally confills of 6. 
or 1 2 men and a lerjcant. 

They go every hour in the night from the 
beating of the tattoo until the reveille : they are 
to walk in the ftrects in garrlfons, and all over 
the camp in the field, to prevent diforders, or any 
number of people from aflrembling together : 
they are to fee the lights in the foldiers bar- 
racks put out, and to take up all the foldiers 
they find out of their quarters. 

Sometimes patrols confill of an officer and 
30 or 40 men, as well infantry as cavalry }. but 
then the enemy is generally near at. hand, and 
confcqiiently the danger greater. 

PAVILION, in miUtary affairs^ See Tent. 

PAY, or poy of the txn^„ is the Itipeod or 
falary allowed for each inffividual ferving in 
the army j firft eftablilhed by government in th? 
year 1600, and not altered UDce. 

Duly 



pay 
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[Duly pay of each rank in the hoiie 
nadier-guards. 



ftft 

\2d 


[Captain and colonel . - . > . 

Liieutenant and lieutenant- colonel 

iCornet and major, H. G. major in G. G 
Guidon and m^or - 

Exempt and Capt. H.G. Lieut, and Capt. G.G, 
Brigadier and lieut. H. G. fub-lieut. G. G. 
Guidon and captain 
Sub-brigadier and cornet 
Chaplain 

Adjut. and lieut. H.G. fub-lieut. .and adj.G. G. 
Surgeon 

Quarter- mafter H. G. feijeant G. G. 

Corporal - - - 

Trumpeter and kettle-drum .H. G. haut-"! 

boys or drum G. G. - -j 

iPrivate man 


Horfe-guards 

Grenadicr.-guar<lsj 

Full-pay 

Subfift. 

Full-pay 

Subfift. 

I 16 0 

170 

I 10 0 

t 2 6 

0 0 

W t>- 

I 3 3 
106 

■12 6 

0 17 0 

1 6 0 

0 19 6 

100 

o 15 0 

140 

0180 



— 

0 16 0 

0 12 1 

0170 

0 13 0 

0 II 0 

0 8.2 

0 10 0 

076 

060 

040 

D 16 0 

0 12 0 

- 0 

068 

05c 

068 

3 5 

on 0 

0 8 c 

07c 

^ 5 

080 

06c 

080 

060 

060 

049 

4 0 

036 

050 

039 

03c 

026 

050 

040 

026 

020 

040 

0 21c 

026 

lo 2 G 


. BeAdes the pay, as above, there are warrant- 
men allowed on the eAablilhment, viz. to a co- 
lonel 6,'to a lieutenant colonel 3, to a major 2, 
to a captain, fub-lieutenant, adjutant, and clerk, 
1 each.; to agent H> G. 2, to G. G. 3 ; riding- 


maAcr H. G. i, to G. G. 2 ; allowance to the 
purveyor and rough-rider is. each, . 

N. B. The fraAions, as being inconlldcra- 
ble, are omitted. 


Daily pay of each rank 
' in his majefty’s land 
forces. Britilh. 


[Royal reg. ofj 
horfe-guards 


IColonel . - 
Lieu tenant-colonel 
Major 
Captain 

Capt. lieut. or lieut. 
Cornet H. G. and drag. "I 
Enf.F.G. E.or2L.F.J 
Chaplain 

Adjutant, or folicitor -| 
Quarter-maftcr - 
Surgeon 

[Surgeon’s mate . 
Drum-major 
Deputy- marlhal 
Segeant 
Corporal 
iCettle-drum 
Drummer 
Trumpeter 
Private man 


F. pay 

SubAft. 

2 10 

I I I 0 

I 9 6 

I 26 

17 0 

I 1 6 

1 I 6 

0 16 0 

0 15 0 

0 11 6 

0 14 0 

0 II 0 

068 

050. 

050 

0 46* 

086 

0 6 6 ( 

060 

0 4 6< 







030 

0 26' 

030 

0 26 

030 

0 2 6 < 

028 

0 2 0' 

0 26 

0 2 0( 


Dragoons 

Foot-guards 

Foot 

1 

F. pay 

|Subrifl:. 

F. pay 

1 Subfift. 

F 

pay 

Siibfift. 

I 


1 

I 

6 

6 

I 

19 

0 

I 

10 

0 

I 

4 

c 

3 

18 

0 

I 

4 6 

0 

18 

6 

1 

8 

6 

I 

1 

6 

0 

17 

0 

3 

•3 

c 

I 

0 6 

0 

15 

6 

1 

4 

6 

0 

18 

6 

0 

IS 

c 

0 

1 ] 

6 

0 

15 6 

0 

I I 

6 

0 

j 6 

6 

3 

12 

6 

0 

10 

0 

3 

7 

6 

0 

9 0 

0 

7 

0 

0 

7 

10 

□ 

6 

0 

0 

4 

8 

0 

3 

6 

0 

8 0 

0 

6 

0 

0 

s 

10 


4 

6 

0 

3 

8 

0 

.3 

0 

0 

6-8 

0 

5 

0 

0 

6 

8 

[iij 

5 

0 

0 

6 

8 

0 

5 

0 

0 

5 0 

0 

4 

6 

0 

4 

0 

0 

3 

0 

0 

4 

0 

0 

3 

0 

0 

5 6 

0 

4 

0 

0 

4 

0 


3 

0 

0 

4 

8 

0 

3 

6 

0 

6 0 

0 

4 

6 

0 

4 

0 

0 

3 

0 

0 

4 

0 

0 

3 

0 

— 



— 

— 

0 

3 

0 

0 

3 

3 

T 

0 

Q 

0 

3 

6 

0 

3 

0 

1 

1 

V 

0 

I 

T 

W 

Q 

Q 

1 

Q 

Q 



0 

2 9 

0 

4 3 

0 

X 

I 

fC 

0 

X. 

4 

3 

1 

6 

0 

I 

0 

0 

2 3 

0 

I 

9 

0 

I 

.2 

0 

0 

10 

0 

I 

0 

0 

0 

8 

0 

4 3 

0 

I 

9 

0 I 

2 

0 

0 

8 

0 

I 

0 

0 

q 

8 

0 

* 9 

0 

X 

i 

0 

0 

10 

0 

0 

64 

0 

0 

8 

0 

0 

6 


• BeAdes the pay the following allowances are foot-guards ts. yid, fwt is. ad. To tke cap- 
made ; To the colonel of the royal regiment of tains of thohorfe^ards 4s- dragoons 4s. foot- 
horfe-guards 4s. per dayi dragoons as. 6d. giaiA is.' ijd. foot is. per day. jjaily 
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Duly pay of 
iheroy. reg. 
of artillery 

Full 

p»y 

Arrears | 

, Pay 

Subfift. 

per day | 

per an|i. [ 

Seijeants 

D 

a 

0 

0 

1 

7l 

0 

0 

41 


9 

34 

Corporals 

0 

1 

10 

0 

1 

"61 

0 

0 

31 

5. 

6 

si 

Bombardicr.s 

0 

I 

J 

0 

1 

4i 

0 

0 

,,3i 

L 

6 

51 

Gunners 

0 

1 

4 

0 

1 


0 

0 

24 

£ 

3 

7 i 

jMatrc^iici 

0 

I 


0 

0 

Ji 

0 

0 



16 

ol 

•Fiters 

0 

1 

0 

0 

0 

9I 

0 

0 


1 

16 

oi 

jDruniincrs 

0 

I 

0 

0 

0 

9l 

0 

0 


1 

16 

0? 


N. B> The oiHcers are the fame as the foot in the pre-. 
Ceding table. 

Vtiy-mafiery is he wlio is intruded with the 
money, and has the charge of paying the 
contpany. 

PEACE, a date of tranquillity, and gene- 
rally tiled in oppofition to war. Sec War. 
PEDRFRO. See Mortar. 

PENDULUM, in meebaniesy any heavy body 
fo fufpended, as that it may vibrate backwards 
and forwards, about ibine fixed point, by the 
force of gravity. 

A pendfulum is any botly, as B (PI. X. jig. < 5 .) 
fufpended upon,, and moving about, a point A 
as a centre. The nature of a pendulum con- 
lifts in the following particulars, i . The times 
of the vibrations of a pendulum, in very fmall 
arches, are all equal. 2. The velocity of the 
bob, in the lowed point, will be nearly as the 
length of the cord of the arch which it deferibes 
in the defeent. 3. The times of vibrations in 
tlillerent pendulums, ABy ACy are the fquare 
loots of the times of their vibrations. 4. The 
rune of one vibration is to the time of dclcent, 
through half the length of the pendulum, as 
the circumference of a circle is to its diameter. 
5. Whence the length of a pendulum, vibrat- 
ing feconds in this latitude, will be found to be 
39 inches and 2-ioths ; and of one half-feeond 
pendulum y .3 inches. 6. An uniform homoge- 
neous body B G (PI. X.^?. 7.) as a rod, ftalf, 
&c. which is i-^d part longer than a pendulum 
ADy will vibrate in the fame time with it. 

From thefe properties of the pendulum, we 
miy difeern its ufe as an univerfal chrono- 
meter, or regulator of time. By this inftrvt- 
inent, alfo, we can meafure the diftance of a 
Ihip, of a battery, &c. by ineafuring die 
interval of time between the fire and report of 
the gun i alio die dillancu of a cloud, by 
coiinting the feconds or half-fcconds, between 
the. lightning an.d the thunder. Thus, fup- 
pofc between the; lightning and thunder we 
count 10 feconds; then, becaufe found paftes 
through 1142 feet in one fecond, we get the 
diftance. of the cloud = 1 1420 feet. Again, 
the height of any room, or other objeft, may 
be meafurcd'by a pendulum vibrating from the 
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top thereof; Thus, fuppofe a pendulum from 
height of a room, or other objeft, vibrates 
^dn three feconds ; then fay, as i is to the 
^ of 3, via. 9, fo is 39.2 to 352.^ feet, 
height required. . Laftly, by * he pendulum 
we difeover the difterent force of gravity on 
divers parts of the earth’s fuHace, and thence 
the true figure of the earth. 

PENSIONS .officers- vttdaws. Colonel’s 
widow 50I. lieut.. colonel’s 40I. major’s 30L 
captain’s 26I. lieutenant’s 2cl. ; enfign’s .16I. 
cornet’s 16I. adjutant’s 16L quarter-mafter’s 
16I. furgeon’s 16I. and chaplain’s 16I. 

PENSIONERS, ..or bam of gentlemen -pen- 
Jicnersy .raifed in 1509 by king Henry VUI. to 
guard his perfon. I'hcy confift of a captain, 
lieutenant, ftandard-bearer, clerk, of the cheque, 
and 40 gentlemen peniioners, with a falary of 
tool, a year each. They have alfo a pay- 
mafter, harbinger, axrkeepcr, and meflengcr. . 

PENTAGON, in fortification-y a figure 
bounded by 5 fidcs, or polygons, . which form 
fo many angles, capable of being fortified 
with an equal number of baftions. It alfo de- 
notes adbrt with $ baftions, . 

PERCH, in menfuration, is 10 feet long. 
See Mcasure. 

PERCUSSION, in pbyjt»y the imprefiion 
a body makes in falling or ftriking another ; or 
the Ihock of two moving bodies : and it is 
cither direft or oblique. 

DireSi Percussion, is where the impulfc is 
given in the direftion of a right line perpendi- 
cuLir to the point of contact. 

C)M^a<rPERcussioN.,whcn itis given iathedi- 
reiftioii of a line oblique to- the point of contact. 

Centre of Percussion, of a body in motion, 
is that point in whicji all the forces of the fame 
arc confidered as united together in one ; fo 
that, if the faid body meets any obftacle con- 
trary to the motion thereof, it ftrikes the ob- 
ftaclc with a greater force than any other point 
of tlie body ; and confequeiitly, if the per- 
cutient body revolves round a fixed point, and 
in its motion ftrikes any obftacle with its centre 
of pcrcuflion, it will, during a fmall particle of 
time, preferve an equilibrium about that point. 

Let the inflexible right line FB (PI. Xlil. 
fig. with two given weights Ay B, ap- 
pended at the point A and By revolve about 
the fixed point /*, as a centre ; and let it be re- 
quired to determine the centre of pcrcuflion C, 
of the faid weights. 

Put 5 C=:x; then CA — BA—x. The 
velocity with which B revolves, is as PB } 
therefore its force may. be cxprefTcd PB X B ; 
and by the fame way of reafuning, the force of 
A may be expounded by PA X A: therefore, 

by 
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bjr the above dcBnltion of the ce ntre of pe r- 
cuflionj we have PB x 5 x x = BA — x x 

PB X PA X A 

PA X Ai hence x = ; 

PBX B PAX A 

fubtraA this from PBt and we have P C* or 
the diitance of the centre of percuflion from 

PA^XA+PB^XB 

the point of fulpcnfion P, =: 

PA X A PB X B 
If there were three, or a greater number of 
weights affixed to the rod PB, the diftance of 
their centre of pcrcuffion from the point of 
furpenfion would, in like manner, be found 
by firft multiplying each weight into the 
fquare of its dillance from the point of fiii- 
penfion, and dividing the fum of thefe pro- 
dufts by that of the produfts arihng from the 
multiplication of each weight into its refpec- 
tive dillance, from the point of rufpenlioii. 
Hence it appears that the centre of percuflion 
is the fame with the centre of olcillation. 

PERPENDICULAR, in geometry, a line 
falling diredlly upon another line, lb as to make 
equal angles on each fide. . 

PERDUEi, in war, denotes the forlorn hope j 
and to lie perdue, is to lie flat and clofely in wait. 

PERSPECTIVE, is the art of drawing the 
refemblanccs or pidlures of objects on a plane 
furface, as the objefts thcmfelves appear tu.the 
eye, &c. 

PETARD, in war, an engine to burft open 
the gates of imall fortreffes : it is made of gun- 
metal, fixed upon a board two inches thick, 
and about i\ feet fquare, tp which it is ferewed, 
and holds from 9 to 20 pounds of powder, 
with a hole at the end oppofite to the plank to 
fill it, into which the vent is ferewed : the pe- 
tard thus prepared is hung againR the gate by 
means of a hook, or fupported by three Haves 
faftened to the plank: when fired, it burlls open, 
the gate. Its invention is aferibed to the 
French Huguenots in 1579, who, with them, 
took Cahors in 1579. 

PETARDIER, he who loads, fixes, and fires 
the petard. 

PETITE-GUERRE, is carried on by a 
light party, commanded by an expert partifan, 
and which Ihould be from tooo to 2000 men, 
feparated from the army, to fccurc the camp 
or a march j to reconnoitre the enemy or the 
country ; to feize their pods, convoys, and 
efcortes j to plant ambufeades, and to put in 
pradlice every ftratagem for furprifing or 
difturbing the enemy -, which is called carrying 
on the Petite-guerre. The genius of thefe days, 
and the operations oi the lall war, have placed 

fervioE of fuch a corps in a mod re4>cAa- 


P I c 

ble light, as it is more fatiguing, more dan- 
gerous, and more extenfive. 

To form a corps capable of carrying on 
*the Petite-guerre to advantage, prudence re- 
quires that it Ihould confift of 1000 men at 
lead, without which a partifan cannot expeft 
to fupport the fatigues of a campaign, and 
feize the moft important occafions that every 
where offer, and which a too great inferiority 
mull make him forego. 

It is. no lefs important that this corps Ihould 
be compofed of infanti-y and cavalry •, and as 
it is inconteflible that the cavalry lliuuld be 
the moft aftivc in carrying on the Petite guerre, 
it were to be wilhed that they were likewife 
the ftrongeft, fo as to have 6jo cavalry and 
400 infantry in a corps of 1000 men, making 
4 companies of infantry,, and 12 troops of 
cavalry. Each company of infantry to confilk 
of I captain, i firft aiul 1 fecond lieutenants,. 
4 ferjeants, and 96 men, including .j. corporals, 
4 lance corporals, and 2 drumgiers. Each 
troop of rivalry to confift of 1 captain, 1 Hril 
and I fccond. lieutenant, a quai'ter-mafter, 2 
ferjeants, and 4S horfemen including 4 cor- 
porals, .a trumpeter and farrier. 

The ■ commanding-officer Ihoifld have the 
. naming of the officers of this corps, or at leail 
the liberty to rejeft fuch as he is convinced 
• are not qualified for fuch fervice. I'o fupjiort 
the honour of this corps upon a folid and re- 
fpedlable footing, the ft rideft fubordinat ion m u ft 
extend from the cliief to all the officers, and the 
moft rigid .difcipline inl'pire vigilance, par.eiict* 
bravery, and love of glory in thcwhole corps. 

PlIALANX, iit ancient military hijlary,. a 
large fquare battalion of infiincry, joined dole 
together, with their ihields in clole Older, and 
pikes turned crol's-w’ays. The phalanx v.us a 
form peculiar to tlie Maccdoniajis : tiic front 
exceeded the depth, and the depth confillcd 
generally of 16 men, 

PICKETS, jn fortification, ftakes ftiarp at 
one end, ^nd fometimes fliod with iron, ufed 
in laying out the ground, of about 3 feet 
long i but, when ufed for pinning the fafeines 
of a battery, they are. from 3 to 5 feet long. 

PicRiiTS, in artillery,, arc about 5 or 6 
feet long,. Ihod with iron, to pin the paik 
lines, in laying out the boundaries of the park. 

Pickets, in the camp, ai-e alfo ftakes of about 
6 or 8 inches long, to faften the tent cords, in 
pitching the tents i alfo, of, about 4 or 5 feet 
long, driven into the ground near the tents of 
the horfemen» to tie their horfes to. 

Picket, an out-guard pofted before an 
army, to give notice of an enemy approaching. 
See Guard. 

FiCkxT>' a kind of puniihment fo called. 

Where 
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xvliere x foldier ftands iwith one foot upon a 
lharp-pomted ftake : the time of his ftanding 
is limited according to the offence. 

PIECES^ iignify cannon of all denomina- 
tions. See Cannon. 

Pieces, ore Iight3and6-ppunders: 
each regiment has generally two of thefe pieces. 

JF/>/i-PiECES, are light 3, 6, and 1 2-pounders. 
See Cannon. 

5<i//m»^-PiECES, are heavy,. 12, 18, and 
24-poundcrs, ufed in fieges for battering the 
works of a fortification. See Cannon. 

Garrifon-Vxtezi., are moftly heavy 6, 9, 12, 
18, 24, 36, and 42-pounder8, befjdes wall-guns. 

PIKE, in wary an oftenfivc weapon, con- 
filling of a wooden lhaft, 12 or 14 feet long, 
with a Hat.fLeel hc'ad, pointed, called the Ipear. 
Tl'his weapon was long iii itfc among the infan- 
try; but now the bayonet, which is fixed on 
the muzzle of the tirelocki is fu,bftituted in 
its dead.' It is ftill ufed by fome of the officers 
of infantry, imder the name of fponton. The 
Macedonian (Nialanxwasabattalionof pike-men. 

PILES cf fljot or Jhells, are generally piled 
up in tlie king’s magazines, in three different 
manners ; the bafe is either a triangular fquare, 
or a redlangle ; and from thence tlie piles are 
called triangular, fquare, and oblong. 


Tabi.e of tritin^ular Puj!S of fhot. 
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Explanation . — The numbers in the ift, 3d, 
th, and 7 th vertical columns, exprefs the num- 
er of Ihot in the bafe or fide of each triangular 
pile ; and the numbers in the 2d, 4th, 6th, and 
8th vertical columns, exprefs die number of 
0iot in each pile. 
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If the triangular prifm ABQD.t^ (hot (PI.' 
XIII. fig. 3.) whofe fide B D or AC, is equal 
to the corner row A B, be cut diagonally by a 
plane CF, it is evident that the triangular 
pyramid CFD, is i.-3d of the prifm^ and the 
remainder C FA, the 2-3ds. 

•Now becaufe the number of Ihot in the tri- 
angular bafe ABC, is exprefied by the terms 
3 > 4» S* natural numbers, whole 

laft term = z, the number of -ihot in the bafe 
ACi and the fum of all the terms, to the fum 
I ' 4 - z of the firfi; and-Iaff multiplied by | z 
half ■ their number ; that is, to | z x z * 4 - i. 

The bafe C, multiplied by -z, the num- 
ber of triangles contained in the prifm AB DC, 
gives f zz X z I for its concent, and -j, 
\zzx Z-+ I of which, that of the part AFC. 
But it is evident, that the plane C F cuts the 
triangular range C B into two parts ; the one, 
C/<'.^J^for the fame reafon as above, | of | 
z X z -4- I that range, which third i z X~z~+^, 
will expre fs the par t .CEi?. This being added 
to f zz X z -h I , found be fore gives z z 
X z -c- 1 + i z X z -p I, or 3 z x~z +~i 
X zz -4- 1 , when reduced under the fame de- 
nomination, for the . fquare pile ABC, or 
fig. z. ABCD. 

■Rule /. Multiply the bale- by the bafe more 
1, this produft by tlie bafe more 2, and di- 
vide by 6. 

F.xample I. Let the bafe 'or corner row 
of a complete triangular pile be 20 ; then 

= 10 X 7 X 22 = 1540, for tlie 

number of ftiot required. 


Table of fquare Piles of Jhot. 
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BepUnation. The numbers grailually in- 
crcafmg, from a to 91, exprefs the number of 
ihot at the bafe of each fquare pile * and the 
numbers oppofite, the quantity of (hot in each 
complete (quarc pile. • Example. N®. 20 gives 
2871, and N®. 3® gi^cs 9455 j and fo of the 
reft. 

Rule 11 . Multiply the comer row, by the 
corner row more 1 ; thiis produft by twice 
the corner row more i, and divide by 6. 

Example II. Let the fide AC (PI. XIII. 
fig. 2.) of a complete fquare pile be 36 j tlien 

3 ^ ^ 37 ^ 73 — 6 X 37 X 73 = 16206, for the 
6 

required number of (hot in that pile. 

Example III. Let the fide of a fquare un- 
finilhrd pile be 25, and the corner 18 ; then 

25 X — X.13 X 17 = 5525, by the 

6 

firft rule, for the dontent of the complete pile ; 
now 18 taken from 25, leaves 7, and 7 X 8 X 15 

6 

z= 7 X 4 X 5 = 140 for the part wanting, which 
taken from 5525 leaves 5385 for the number 
required, 

Table of oblong Piles of Jhot. 

Rule III. From three times the length of the 
bafe more i, fubtraft the breadth, multiply 
the remainder by the produft of the breadth 
more 1, and divide by 6. 

Example IV. Let the length AEoi o. com- 
plete oblong pile be 50, and the breadth 20 ; 
then 3 times 50 more i, and 20 fubtrafted 

gives 131, and ^ — 13' ^ 7 

= 9170, for the number required. 

fTofind the conduit of the oblongVii.Ts.ABDLEtfig. 4. 

Example V, Let the bafe and the 

breadth = z ; then will CE ^ a —z. This 
length, multiplied by | z X z + i, t he trian- 
.giilar bafe EDL, gives a — zXfxXz+i* 
for the p rifin CBD LEj to which add 
z X 2 + I X z z + I, th e conte nt of the fquare 
■pyramid ABCy we get a — z X j 2 X z + i 
+ ■2X 2+ I X 22 -b I, .or 3 — 2+1 

X > 2 X 2 + 1, when reduced under the fame 
denomination, for the content required. 

Example VI. Let the length of an oblong 
unfinilhed pile be 25, its. breadth 9, and cor- 
ner row 6 i then, by the 5th example, 3 times 

25 more i and lefs 9, gives. 6y and ^ 7^9 

= 67 X 3 X 5 = 1005, for the complete 


pile : how the corner row 6 taken from the 
fide 25, and breadth 9, leaves 19 and 3 5 then 
3 times 19 more i, lefs 3, gives 55, and . 

^ — 55 X I X 2 = 1 10, for the part 

wanting; which, taken from 1005, leaves 895 
for the required number. 

PINTLE, in artillery ^ a long iron bolt, fixed 
upon the middle of the limber bolfter, to go 
through tbe hole made in the trail-tranfom of a 
field-carriage, when it is to be tranfported fronv 
one place to another. See Carriage. 

PiNTLE-^/a/f, is a fiat iron, through which 
the pintle pafifes, and nailed to both fides of 
the bolder, with 8 diamondrheailed nails. 

'Bi^Xhz-wafberj .an iron ring through which 
the pintle palTes, placed clofe to the bolfter for 
the trail to move upon. 

PiNTLE-i^o/r, is of an oval figure, made in 
the trailrtranfom of. a field-carriage, wider 
above than below,, to leave' room for the pintle 
to play in. . 

PxNT,LE-p/rt/«, one above- and one -belo^ 
the .pintle-hole, with a ring,at the end, nailed 
to. the trail-tranfom, with diamond-headed 
nails. 

PIN, an iron nail or bolt, with a round head, 
and generally with a hole at the end to receive a 
key; there are many forts, as axle-tree pins, 
or bolts, bolfter-pins, pole-pins, fwing-tree 
pins, &c. . 

PIONEERS, in •xar-timej are fuch as a.-c 
commanded in from tlie country, to m;u-ch with 
an army, for mending the ways, for working 
on intrenchments and fortifications, and for 
making mines and approaches the foldiers are 
likewife employed in all thefe things. 

Mod of the foreign regiments of artillery 
have half a company of pioneers, well in- 
dnifted in that important brancli of duty. 
Our regiments of infantry, and cavalry have 
3 or 4 pioneers each, provided with aprons, 
hatchets, faws,.(padcs, and pick-axes. 

PISTOL, i|ie fmalled piece of fire-arms, ufed 
by the cavalry, and borne on the faddle-bow.-- . 

To. Pitch tents. Sec Tents. 

PI.ACARD, 1 or, as it is in the original 

PLAGART, J Dutch language, RUcaaty a 
tetm ufed abroad for a proclamation, edift, 
&c. put.up in all public places, . by govern- 
ment authority ; whereby their, fubjefts are or- 
dered to do, or forbear, fomething expreifed 
therein. . 

PLAGE, in fortificatiouf- fignifies in general 
terms a fortified town, a fortcefs : hence we 
fay it is aJlroog place* 


Pj^aci 
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• Place of arms in a town, a place' left near 
its centre, where generally the grand guard is 
placed. In towns regularly fortified, the place 
of arms fiioiild be in the centre. In this place 
the foldiers of the garrifon parade, form, and 
mount guard, &c. 

Place of arms of an attack, or of a trench, are 
deep trenches 1 5 or 1 8 feet wide, joining the 
feveral attacks together ; they ferve to place 
the guard of the trenches in, to be at hand to 
iupport the workmen when attacked. .It is 
cuftomary to make 3 places of arms, when the 
ground will permit : the firfi, and molt difiant 
from the place, is about 300 toifes from die 
glacis of the covert-way ; the fecond is within 
140 toifes ; and the third at the foot of the 
glacis. See Parallels. 

Place of arms of a ramp, is, firiCtly fpeak- 
ing, die bell- tents, at the head of each com- 
pany, while the arms arc lodged; likewife a 
place cliofen at the head of the camp for the 
aimy to foim in line of battle, for a review, or 
the like. 

Place of arms of tbf co:;ert-v.'ay, vi a part of 
it, oppoiite to the re-entering angle of the 
couiuctlcr.rp, projcfl’Lng outwards in an angle. 

J^l.AN, ground plot, or iebnegrephy, in forti- 
ficaikn, is- the. riprcfentation of the hill or 
fiind.iniental tnift of a^ woik. fliowing the 
length of its lints, die quantity of its angles, 
the brtailth of the ditches, thicknefs of the 
rampart and parapets, and the diflance of one 
jiart from another: Jii iliat a plan reprefents a 
work, fiich as it would ajipcar if cut equal 

• with the level of the horizon, or cut off at the 
foundation: but it maiks neither the heights 
nordepdis of the feveral parts of the works: 
this is propel ly profile, which exjjrclles only 

. the licights, breadths, and depths, without 
taking notice of the lengths. As architefts, 
befoie they Jay the foundation of their edifice, 
make their defign on paper, by which means 
they find out their faults ; fo an engineer, be- 
fore tracing his works on the ground, fhould 
make plans of his defigns upon paper, to the 
end he may do nothing without ferious delibe- 
ration. 

Exadl plans are very ufcful for generals or 
governors, in either attacking or defending a 
place, in chufing a camp, determining attacks, 
conducing the approaches, or in examining 
the llrength .and weaknefs of a place ; efpe- 
cially fuch plans as reprefent a place with the 
country about it, fhowing the rivers, foun- 
tains, marfhes, ditches, valleys, mountains, 
woods, houfes, churches, defiles, roads, and 
Other particulars, which appertain to it. 
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PLANKS. See MADRieKs. 

, PLATES, or prife-plates, in artillery, Vtto 
plates of iron on the checks of a gun-carriage, 
from the cope-fquare to the centre, through 
which the prife-bolts go, and on which the 
hand-fpikes refl:, when ufed in railing the breech 
of the. gun, &c. 

Breaft-l^LATZo, tlie two plates on the face of 
the carriage, on the other cheek. 

7r4;«-PLATES, the two plates on the cheeks 
at the train of the carriage, 

Dttlidge-VhATzs, the fix plates on the wheel 
of a. gun-carriage, . where the fellies are joined 
togetfier. 

PLATFORM, in gunnery, .is a bed of wood 
on a battery, upon which the guns ftand ; each 
confining of 1 8 planks of oak or elm, a foot 
broad, inches thick, and from 8 to 1 5 feet 
long, nailed or pinned on 4, 5, or 6 beams, from 
4 ro 7 inches fquarc, called fleepers. I'hcy mult 
be made . higlier behind than before by 6 or 9 
inches, to prevent too great a recoil, and to 
advance the gun eafy when loaded. I'hey are 
from 1 8 to 20 feet long, 8 feet before and 1 4 
or 15 feet behind, 4 ind the direftion left to the 
officers of the royal regiment of artillery. 

PLAl’OON, in military affairs, a fmall body 
of men, in a battalion of foot, &c. that fire 
alternately. A battalion is generally divided 
into 1 6 platoons, cxclufivc of the grenadiers, 
which form 2 or 4 platoons more, as occalion 
may require. 

PONIARD, a fort of Ihort Iword, ufed in 
Spain, Portugal, and Italy. 

POINT-BLANK, of a gun, i.s the diflance 
flic throws a fliot in a fuppofed direft line ; the 
j>un being laid at no elevation, but levelled 
]).irallcl to the horizon. We fay, fuppofed di- 
reifl line, becaufe it is certain, and eafiJy proved, 
tliat a Ihot cannot fly any part of its range in a 
right line flridlly taken ; but the greater the 
velocity, the nearer it approaches to a right 
line ; or the lefs crooked its range. 

POIN'l'ING of a gun or mortar, is the placing 
either one or other, fo as to hit the object, 
or to come as near it as polllble. 

POLE, in a 4-wheel carriage, is fattened to 
the middle of the hind axle-tree, and pafles be- 
tween the fore axle-tree and its bolfter, fattened 
with the pole- pin, fo as to move about it, and 
fattens the fore and hind carriages together. 

POLYGON, is a figure of more than four 
fides, and is either regular or irregular, exterior 
or interior. 

Regular Polvcon, is thatwhofe angles and 
fide are equal. It has an angle of the centre, and 
an angle of the polygon. The centre of a re- 
gular: 



P O L 

gukr poljrgoii, is the centre of a circle, which 
circumferrbes the polygon j that is, whofe cir- 
cumference palTes through all the angles of 
the figure. 

Irregular Polygon, is that whofe fidcs and 
angles are unequal. 

Exterior Polygon, that whofe lines touch 
the points of the flanked angles, when a place 
is fortified inwards. 

Interior Polygon, that outward fortification 
which makes the angles of the gorge ; fo that 
tJie whole bafiion is without the polygon. 

PONT de joncy or Vont volant. See Br t r>GE. 

PONTOON, in war, a kind of flat-bot- 
tomed boat, whofe carcafs of wood is lined 
within and witliout with tin : they ferve to lay 
bridges over rivers for the artillery and army 
to march over. The French pontoons, and 
thofe of moft other powers, are made of cop- 
per on the outfide : though they coft more at 
firft, yet they laft much longer than thofe of 
tin ; and, wlien worn out, the copper fells 
nearly for as much as it coft at firft ; but when 
ours are rendered ufclefs, they fell for nothing. 
Our pontoons are 21 feet long, 5 feet broad, 
and depth within 2 feet 1.5 inches. 

PoN roos-frfr»7V?^c, is made with two wheels 
only, and two long fide-pieccs, whofe fore 
ends are fuppoi tcd by a limber ; and ferves to 
carry the pontoon, boards, crofs timbers, an- 
chors, and every other thing ncceflary for 
making a bridge. 

Pontoon is made of pontoons, 
flipped into the water, and placed about 5 or 6 
feet afunderj each faftened with an anchor, 
when the river has a ftrong current, or to a llrong 
rope that goes acrofs the river, running through 
the rings of tiie pontoons. Fach boat has an 
anchor, cable, baulks, and chefts. The baulks 
arc about 5 or 6 inches fquare, and 21 feet 
long. 'I'he chefts arc boards joined together 
by wooden bars, about 3 feet broad, and 12 
feet long. The baulks are laid acrofs the pon- 
toons at fome diftance from one another, and 
the chefts upon them joined clofc ; which 
makes a bridge, in a very Ihort time, capa- 
ple of fupporting any weight. 

POR'l - in forlijuntion, is an aflem- 

blage of feveral large pieces of wood, joined 
acrofs one another like a harrow, and each 
pointed with iron at the bottom. They arc 
f«)mctinu‘s hung over the gate-way of old for- 
tified towns, ready to let down in cale of a fur- 
prife,^ when the gates could not be lliut. 

VotLT-Jirei in artillery^ a compofition put in 
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a paper cafe to fire guns and mortars, inftead 
of a lint-ftock and match. See Laboratory 
Works. 

POST, in war, any fort of ground, fortified 
or not, where a body of men can be in a coii'^ 
dition of refifting the enemy. 

Advanced Post, a fpot of ground, feized by 
a p.vty to fecure their front, and the pofts be- 
hind them. 

Post of honour. The advanced guard is a poft 
of honour : the right of the two lines is the 
poft of honour, and is always given to the 
eldeft regiment : the left is the next poft, and 
is given to the next eldeft, and fo on. The 
centre of the lines is the poft the laft honour- 
able, and is given to the youngeft regiments. 
A fentinel placed before the colours, and at 
the door of the commanding officer, is a poft 
of honour. 

POSTERN, more frequently called a Tally- 
port, is a fmall door in the Hank of a baftion, 
or other part of a garrifon, to march in and 
out unperceived by an enemy, either to relieve 
the works, or make fallies. 

POUCH, in a military fenje, is a fquare 
cafe or bag of leather, with a flap over it, 
pendent to a buff ftiouldcr-bclt, of about 3 
inches broad, and hangs over the left fhouldcr 
of the infantry : its life is to hold cartridges, 
&c. They are made of the ftouteft, blackened 
calf-fkin, efpecially the outfide flaps, which 
Ihould be of fuch a i'ubftance, as to turn the 
fevereft rain. 'I he cartridge-boxes in the in- 
fide of the pouches, to be made as light aB 
poflible, with 36 holes in each, in order to 
prevent the addition of boxes to buckle round 
the waift, which lias often been produftive of 
mifehief and confufion, by blowing-up. 

POUNDER, in artiUeiy, is ufed tofpccify a 
certain caliber : thus a 24-poundcr, a 12 ora 6- 
poundcr, arc thole pieces whole balls weigh 24, 
1 2, or 6 pounds. 

POWDER. See GuN-Pownna. 

PowuER-«wjf/77'/w, a bomb-proof arched 
building to hold the powder in fortified places, 
d:c. containing feveral rows of barrels laid one 
over another. Sec Magazine, 

Po wi) K R -cart, a two-wheel carriage, covered 
with an angular roof of boards ; and, to pre- 
vent the powder from dampings, a tarred can- 
vafs is put over tlic roof: on each fide are 
lockers to hold (hot, in proportion to the quan- 
tity of powder, which is generally four bar- 
rels. 

PowDER-«f///', where the materials arc beat, 
C c mixed 
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mned together, and grained : they are placed 
near rivers, and as far from any houfe as can 
be, for fear of accidents, which often happen. 
SeeMiLL. 

POZOLANA. See Mortar. 

PRACTICE, or gun-praitice. In the Ipring, 
as loon as the weather permits, the exercife of 
the great guns begins, with an intention to 
fliow the gentlemen cadets at the royal military 
academy at Woolwich, and private men, the 
manner of laying, loading, pointing, and 
firing the guns. Sometimes inftruments are 
ul'ed to find the centre line, or two points, one 
at the breech, the other at the muzzle, which - 
arc marked with chalk, and whereby the piece 
is dircfked to the target : then a quadrant is 
put into the mouth, to give the gun tJic required 
elevation, which at firll is guefled at, accord- 
mg to the diltance the target is from the piece, 
■^hen the piece has been fired, it is fponged, to 
clear it from any duft or fparks of fire that 
might remain in the bore, and loaded : then 
the centre line is found, as before ; and if the 
' Ihot went too high, or too low, to the right or 
to the left, the elevation and trail are altered 
accordingly. This j)radticc continues morn- 
ing and evening for about fix weeks, more or 
lefs, accoriling as there arc a greater or leis 
number of recruits. In the mean time others 
arc Ihown the motions of quick firing with 
field-pieces. 

Mortar-VKAC-vicv., generally thus : a liue 
of 1500 or aooo yards is meafured in an open 
Ipot of ground, from the place where the 
mortars fland, and a dag fixed at about 300 or 
500 yards : this being done,, the ground where 
the mortars are to be placed is prepared and 
levelled witli fand, fa that they may lie at an 
elevation of 45 degrees ; then they are loaded 
with a" fiiuill quantity of powd'T at firft, which 
is increafed afterwards, by an ounce every time, 
till they are loaded wdth a full charge: the 
times of the Bights of the fhells are obferved, 
to determine the length of the fuzes, l ha 
intention of this practice is, when a mortar- 
battery is raifed in a fiege,, to know v/hat quan.- 
tity of powder is required to throw the Ihells 
into the works at a given diftance, and to cut 
the fuzes of a jxift length, that the Ihcll may 
burft as foon as it touches the ground. 

PRAME, in militnry hijlory, a kind of float- 
ing battery, being a flat-bottomed veffel, which 
draws little water, mounts feveral guns, .and 
is very ufeful in covering tiie diiembarkation of 
troops. They are generally made ufe of in 
tranl^rting the troops over the lakes in Ame- 
rica. 


PRIEST's-f<rp, Sec Fortificatiok, todf* 
Bonnet. 

PRIMING, \ngtmneryt is the gun-powdef"^ 
put into the pan of Imall arms, and into the 
vent of cannon, that the powder may thereby 
be inflamed. 

PRISONERS of war^ thofe of the enemy 
who are taken in or after a battle, fiege, &c. : 
they are deprived of tlieir liberty at large,, 
until exchanged. 

PROFILE, in fortification, is the reprefen- 
tation of a vertical feftion of a work, and 
ferves to fliow thofe dimenfions which cannot. 
be reprefented in plans, but are yet necelTary in. 
the building of a fortification : they are belt 
conftru(fted on a fcalc of 30 feet to an inch. 
See PI. XIV. /jf. I, 2, 3, 4, 5, &c. 

PROOF of artillery and fmail arms,, is a trial 
whether they will fland the quantity of powder- 
allotted for tliat purpofe. The rule of the 
board of ordnance is, that all guns, under 24- 
pounders, be loaded with powder as much as 
their fliot weighs ; that is, a brafs 24-pounder, 
with 2 1 lb. a brafs 32-pounder with 26 lb. i2oz.. 
and a 42-pounder with 3 1 lb. 8 oz. ; the iron’ 
24-poundcr with 18 lb. the 32-poundcr with* 
21 lb. 8 oz. and the 42-pounder with 25 lb. 

The brafs light fidd-picccs are proved with 
powder that weighs half as much as their fliot, 
except the 24-poundcr, which is loaded with 
10 lb. only. 

Government allows 1 1 bullets of lead in the 
pound for the proof of muflicts, and 14.5, or 
29 in two pounds, for fervicc j 17 in the pound 
for the proof of carabines, .'ind 20 for fcivicej 
28 in the pound for the proof of piftols, and 34 
for fcrvice. 

When guns of a new metal, oroflighter con- 
flrudion, are proved, then, befidts the coni- 
. mon proof, they are fired 2 or 3C0 times, as 
quick as they can be, loaded with I'lc common 
charge given in adtual fcrvice. Our light 
6 -pounders were fired 3C0 times in 3 hours 
27 minutes, loaded with i lb. 4 oz. without 
receiving any damage. 

Proof of pozoder, is. in order to try its good- 
nefs and flrcngrh. There have been different 
inventions propofed and put in praftice hereto- 
fore, for the proof of powder. See Gun- 
PbWDEK. 

Proof of cannon, is made to afeertain their 
being well caft, their having no cavities in their 
metal, and, iii a word, their being fit to refill: 
the effort of their charge of powder. In making 
this proof, the piece is laid upon- the ground, 
fupported only by a piece of wood in the middle* 
of about 5 or 6 inches thick, to eaife the muzzle 
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« little i and then the piece is fired a^aind a folid 
butt of earth. 

? ctf/f to PROVE cannon are as fell<no : 
Searcher, is an iron focket with branches, from 
4 to 8 in number, bending outwards a little, 
witlt fmall points at their ends : to this focket 
is fixed a wooden handle, from 8 to 12 feet 
long, and i| inch in diameter. This fcarcher 
is introduced into the gun aftcreach firing, and 
turned gently round to difeover the cavities 
within ; if any are found, they are marked on 
the outfide with chalk j and then the 

Searcher laitb one point is introduced, about 
which point a mixture of wax and tallow is put, 
to take the imprelfion of the holes j and if any 
are found of ^ of an inch deep, or of any con- 
fiderable length, the gun is rejedted as unfer- 
viceable to the government. 

Relin'cr, is an iron ring fixed to a handle, by 
means of a focket, fo as to be at right angles : 
it ferves to difengage the firft fcarcher, when any 
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of its points are retained in a hole, and cannot 
otherwife be got out. When guns are rejedted 
by the proof-mailers, they order them to be 
marked X t^'us, which the contradlors gene- 
rally alter thus, and after fuch alteration, 
dilpofe of them to foreign powers for Wool- 
wich proof. 

TIjc moll: curious inftrument for finding the 
principal defedls in pieces of artillery, was 
lately invented by lieutenant-general Defaguliers, 
of the royal regiment of artillery. This inftru- 
ment, grounded on the trueft mechanical prin- 
ciples, is no fooner introduced into the hollow 
cylinder of the gun, than it difeovers its defedls, 
and more particularly that of the piece not being 
truely bored, which is a very important one, and 
to which moft of the dilafters happening to 
pieces of artillery, are in a great meafure to be 
imputed ; for, when a gun is not truely bored, 
the moft expert artillereft will not be able to 
make a good fliot. See the following tables. 


freight of powder for Proof, fervice, and fcaling hrafs and iron guns. 
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Iron guns 
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Proof of mortars and howitzersy is made to 
afcertain their, being well caft, and of ftrcngth 
to refill the effort of their charge. For this 
purpofc the mortar or howitzer is placed upon, 
the ground, with fame pare of their trunnions 
or breech funk below the furfacc, and retting on 
wooden billets, at an elevation of about 70 
degrees. 

The mirror is generally the only inttrumenC 
to difeover the defefts in mortars and howitzers. 
In order to ufe it,.the fun mutt (hine ; the breech, 
mutt be placed towards the fiin, and the glafs 
over-againtt the mouth of the piece: it illumi> 
nates the bore and chanaber futficiently ro dif- 
coyer the flaws in it. See the following 
tabic. 


Weight of ptreeder fer Proof, feedings and hlo^iving of 
mortars^ howitKerSy royals^ and ceehernsy 
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N..B. S. .Hands for fca-mortar, L. for land-mortar,^ R, 
for royal, C, for coehorn, and.H. for howitzer. The weighs 
of the Ihclls, and Quantity of powder to fill them,, differ, 
foattimfts confiderahlya 


F&0Q£ 



PRO PRO 


Proof of fmall arm with kaden halls. 
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N. B. In the proof of all forts of fmall arms, 
the quantity of powder ufed is the weight of 
the ball exadly. 


Proof of foreign brafs artiliery. 

ill. The Pruffians. Their battering-train 
and garrilbn artillery are proved with a quantity 
of powder equal to I the weight of the fliot, 
and fired 75 rounds as fa/l as in real ferviccj 
that is, 2 or 3 roumls in a minute. 

Their light field-train, from a ii-poundcr 
upwards, are proved with a quantity of powder 
— I -3d of the weight of the llaot, and firetl 
150 rounds, at 3 or 4 rounds in a minute. 
From a 12-poundcr downwards, are proved with 
a quantity of powder rr i-5th of the lliot’s 
weight, and fired 300 rounds, at 5 or 6 rounds 
cat’ll minute, properly fponged and loaded. 

Their mortars are proved with the chambers 
full of powder, and the /hells lo.rJed. 'I'hrec 
rounds arc fired as quick as poflible. 

id. I'he HKtch prove all their artillery by 
firing each piece 5 times ; the two firft rounus 
with a quantity of powder = a-jds of the 
weight of the /hot ; and the three la/l rounds 
w'ith a quantity of powder = { the weight of 
the /hot. 

3d. The French the fame as the Dutch.. 

4th. The Portuguefe prove tlieir artillery as 
follows, viz. 


1 Pounders, f 
f 6rounds 

24 J 


ill fhot 3o]b. 
id fliot 261b. 

_ I ft fliot I Sib, 
la 1 o j r ill Ibot lolb. 1 

t 1 6«“''‘l*\,ftfoot2iib.J 


;} 


then diminifhing 2 lb. 
each round 

dimin. ilb. each round 

— ilb. each round 

— 41b. each round 


They are only fired once in every minute. 

Their niortars are proved by filling the cham- 
ber'. !uil of powder, a loaded flicll,. and the 
niorto." rairtmcd.full of earth.. 


PROJECTILES, are fuch bodies as, being 
put in a violent motion by any great force, arc 
then caft oflP, or let go from the place where 
they received' their quantity of motion; as a 
ihell or /hot frorh a piece of artillery, a /lone 
thrown from a /ling, or an arrow from a bow, 
&c. This line is commonly taken for a para- 
bola, and the ranges are corimuted from the 
properties of that curve. The a/Tumpeion 
would be juft, in cafe the ball, in its motion, 
met with no rcfiftancc : but, the refiftance of 
the air to Iwift motions being very great, the; 
curve dclcribed by the Hiot is neither a para- 
bola, nor near it: and by rcafon of the refiftance, 
the angle which give.s the greateft amplitude is- 
not 45 degrees, as commonly luppofed, but 
fomething lefs, probably 43 J . Hence the fub- 
Hme mathematics arc abfolutcly nece/ltu-y in the 
inveltigation of the track of a fliell or /hot in- 
the air, known by the name of military fro- 
jettiles, 

Galileus having difeovered that bodies pro- 
jeded in vacuo, and in an oblique direfbion to- 
the horizon, do always deferibe a parabola; it 
was obfervable, th-it this doctrine was not fuffi- 
cient to determine the real motion of a military' 
projeftilc : for fince /hells and /hot move with a 
great velocity, the refiftance of the air becomes- 
lb great with refpedt to the weight of the pro- 
jectile, that its eftedt turns the body very con- 
fiderably from the parabolic traCl ; lb that all* 
calculations, grounded on the nature of this 
curve, are of little ufc on thefe occafions. This 
is not to be wondered at. fince Galileus, in his 
enquiry, paid no reg.ird to any other Ibrce 
acting on bo lies, than the force of gravity only,, 
without confidering the refiftance of the air. 

Every body, moving in a fluid, fiifters the 
action of two forces: the one is the force of 
gravity, or the v/eight of the body ; and it is 
to be obferved, that this weight is lefs than the 
natural weight of the body, that being ilimi- 
nilhed by an equal bulk of the fluid in wjjich' 
the body moves. T he other force is that of the 
refiftance, which is known to be propoi tionall 
to thefquares of the velocity of the body; and: 
when the body is a globe, as is commonly fup- 
pol'ed, the direction, of this force is diametri- 
cally oppofitc to that of the motion of the 
boily. This force changes; continually, both in' 
quantity and ilircCtion ; but the firft force re- 
mains conftantly the lame.. Hence, the point' 
in queftion is, to determine the curve which a 
body projected obliquely, mull deferibe when' 
aCted upon by the two forces juft now men- 
tioned.. 


Although’ 
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Although tills qutft'ion iscafily rcducttl to a 
problem purely analytical, the great Ncwion, 
nomithilanding his ingenious endeavours, did 
not arrive at a complete fulutiun of it. I Ic 
■was the firft who attempted it, an^d having fuc- 
ceeded fo well in the fuppofition^ that tlic rc- 
liftance is proportional to the velocity, it is al- 
moft inconceivable that he did not fucceed,whcn 
the rcfiftance is fuppofed proportional to the 
iijuaresof the velocity, after lolving a number 
oi queflions incomparably more difficult. . The 
late Mr. John Bernoulli gave the firft folution 
of this problem, From which lie drew a con- 
ftrutftion of the curve, by means of flic tiiia- 
draturcs of fome tranfeendent curves, whole 
deferiptibn is not very difficult. 

This great problem was, therefore, very well 
folved long ago j yet the folution, however good 
in theory, isfuchas has hitherto been of no life 
in praftice, nor in correfting the falfc theory 
grounded on tlic parabola, to which the artil- 
jerift is ftill obliged to adhere, notwithrtand- 
ing he knows it to be infufficient. It is cer- 
tain, that that folution has been of no real ad- 
vantage towards improving the art of gunnery: 
it has only ferved to convince the ttudent in 
that art, of the error of his principles, drawn 
from the nature of the parabola, although 
he is. ftill to abide by them. It is indeed 
fomething, to know that the common rules 
are erroneous; but unlefs we know how 
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much they err in any cafe, the advantage is 
very little. 

One may think it a work of infinite labour to 
eftablifli rules for the flightof cannon-fliot, agree- 
able to the real curve which a body deferibes in 
the air: for althougli, according to the hypothefls 
of Galilcus, we want only the elevation of the 
piece, and the initial velocity, and it is there- 
fore not difficult to calculate tables to (how the 
greateft heiglit of the projcftilc, and the point 
where it muft fall in any propoJed cafe ; yet in 
order to calculate fimilar tables according to 
the true hypothcfis, care muft be taken, bc- 
fidcs the two particulars already mentioned, to 
have refpefl: as well to the diameter of the pio- 
jeAile as to its weight : tliercfore the prafti- 
tiotier will be reduced to the neceffity of cal- 
culating tables, a.s well for the diameter of each 
projedlile, as for its weight j and the execution of 
lucii a work would be almoft imprafticable. 
We therefore refer the curious to Mr. Euler’s 
'•True Principles of Gunnery ^ tranflated, with many 
ncccffiiry explanations and remarks, by the very 
learned and ingenious Hugh Brown, cfq;. 

That the reader may have a clear conception 
of the different conclufions deduced from this, 
and from the common theory, 1 (hall here fub- 
join a table of the greateft range, and the 
ranges at 45 degrees by this theory ; and alfo 
the ranges at 45 degrees by the common tlieory j 
the initial velocity being the fame. 


Omparifon of the ranges hy this theory^ with thofe determined hy the common theory, which fuppofes a 

vacuum, the initial velocity being given, (dc. 
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17816.56 

*9 53 5 3 > 4 *5 

14847.49 

19337.07 

16012.82 

13782.98 

137098.4 

22121). 69 

29 0 9 31 4 15 

18468.5A 

29 0 9 31 4 IS 

16026.99 

20613.40 

17139.99 

14436.90 

199067.3 

2-0 

20 < 31 4 HJ 

23604.66 

^.9 0 9 31 4 15 

19787,96 


21889972 

18018.94 

I — 

226632.2 


Experiments 
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T^perimmts intended to try the ranges tenanted hy tUs tteory, with tbefe determined by the eemmon 
theory f at Gibraltar t in 1766, cmmunieatei to me by Ceipt. Jardine, 


Weight 30 C. Weight (hell 9olb. Wt. howitzer i J i C. Weight of Ihcll 48 lb, 

LengthofchafezSJin. Length chamb.i6i in. Length chafe 25I in. Length chamb. 9I in. 

Diam. chamber 6.65 Windage .3 inches. Diam. chamb. 4.8 in. Windage .3 inches. 



lo-inch howitzer 


.8-inch howitzer 


yards 


967! 

970J 

r8i6i 

826 

M845 

I836J 

r670'i 
I 718 I 
8^637 
662 i 
l666J 


f 3 i 8 
i 324 
[302 
[270 
11 < 250 


yards yards yards 


96SI 916 1028 


772 880 


600 640 


Elevation 

Powder 

Ranges 

real 

1 0 

|Q|||||^Q|H 


yards yards 



j 1000 1 
\ 9.35 [ 985 
|^1020j 

[lit] «37 

r 718'! 

I 6701 


j 672 I 
6^! 


12 I 8 2^0 ^85 254 

C 263 J 

In thefe experiments, from the ranges at 45 
degrees deviation, it was calculated what thofe 
at 9® and 1 2® Ihould be j and from thofe lower 
elevations, what the higher Ihotild be ; firft by 
Mr. Robins’s theory in column fifth, then by the 
vfual way, fuppofing the curve a parabola, in the 
laft column. 

It muft be confefled that thefe experiments 
are not fo decifive as could be willicd, for want 
of time, and of a fufficient range, &c. to give 
a fair trial to Mr. Robins’s principles} for, as 
the ranges increafe, the errors of the parabolic 
theory would likewife increafe } which, in Mr. 
Robins’s method, probably is not the cafe: 


I 69 s I 

I 68 sJ 

r 361 ] 

I 1 356 [ 340 356 

I I 307 J 

9 I o 

J4 ^ 297 }■ 283 290 

: I ^ 6 sj 

I r ^741 

;I2 12 > ► 280 248 

1 IjyfiJ 

but a more fimple and left tedious manner of 
applying it to praflice is Hill wanting; which 
perhaps might be done by the help of more 
tables, See. 

Military Projectile Lctf^. i, 

PI. XIII.) CNAMll be the curve deferibej^ 
by a globe in any fluid ; and let a denote tlw 
accelerate force of gravity, and let c be the rc- 
tardivc force of the refittance. Let A be the- 
higheft point of the curve, and the horizontal 
line B AE a tangent in that point.. CAJA will 
be a portion in that curve,, by which the glpbe 
afeends,. and A Mil that by which it defeends. 
Let us confider feparatcly the motion in th» 
afeent and defeent} and for the defeent, let 
any abfifla taken on the horizontal line x, 

anti 
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, and the correfponding vertical ofdinatcPM=^'; 
and let v denote the diftance a body muft fall 
freely to acquire the velocity of the globe at A/> 
and the retardive force of refiftance at M will 

ben-- 

c 

Relblving the motion of the body into the 
hori2ontaI diredtion /^ and the vertical di- 
redtion PM, this will be accelerated by tlie ac- 
celerative force of gravity a, I'he retardive 

force of the reliftance ~ adbing in the direftion 
of the tangent MT, if we put the fluxion of 
tlie curve Mm — S, there will rcfult a force 

which oppolcs the horizontal motion = ^ 
Therefore, if the fluxion of the time be denoted 


by /, fo / = , and t be fuppofed conftant, 

the mechanical principles of acceleration fur- 


nifh thefe two equations : 
i'j 


and 


(S 


vy 

s .s‘‘ 

Since / z: , we have v = — , whence 

/r 

2X X S 

the foregoing equations become : — = , 

<» //* 

• • • ■ 

and — — a . Suppofe y — p x, fo 

that p denote the tangent of the angle P T M, 
or of the inclination of the globe’s motion to 

the horizon ; then bccaufc S — x Pi +p^, and 

jr = px X p, we lhall have thefe two 

a-v i*/7+7^ tfx 

equations ; — — = , and q- 

it* gZ 


7.x p 


P X * 


■i and the firft multi- 


(f* 


plied by p, and taken from the laft, leaves 

* 2 t X p ^ ^ ^ 

* —a, or a t* — 0.x Pi and fince the firft 

^ »* PT+P" **x j+/* 

gives — - — - x , we find v ^ i . .. 

ia e 

r. xXtp* 


Bccaiife zp x — — * the other equation — 

X 

7 X y I i" p^ 


multiplied by ^ is reduced to 


' 7 ^ t" X 7 p ^ p^ 


X3 


whofe fluent, / being 


a zp 2 

conftant, is — — = — = 2 C H Into the 


fluent oi p \ +/» j from which we deduce 


X — 


and y x 


pp 


I \ 

t /'.TT? 


C h I X fluent of 'pi' i » Cl- -* X fluent of p 

; therefore 6’ = x +/>* = 


Cl* 


X fluent of /> ^ i\p^ 

we lliall have \ a 


Finally, becaufe a h ■=. % x 

p* 


C + ^ X fluent of p f'lXp^ 


■> and 


; A'i« = 


-f A X fluent of ^ P' i + p^ 

•0X1+/,' 

for the velocity v — 


and, finally. 


C ■l-'^ fluent of p i- p* 


It is evident, that the expreflive fluent of p 
/ 1+/>» in the foregoing equations, exprefles 
a parabolic arc ; or it may be afllgned by lo- 
garithms, fince the fluent ni p i+p* — ip 

f log. p + ■+•/* } taking the flu- 

ent fo that it may vanifli when p—o, which is 
tlie cafe at the vertex of the curve, where the 
tangent is horizontal : therefore, fuppofing the 
angle of the inclination of the body’s motion 
to the horizon, whofe tangent is ~p, to be 
known at the point M, we find the abfilTa AP 
XX, the ordinate PM xy, thcarcy^M=j, 
the height anfwering to the velocity at M, and 
finally the time of deferibing the arc AM. 

Put the quantity C, which is introduced into 
the fluent, equal to the fraAion it is mani- 
feft, that n denotes an abftraA number. Let, 
for brevity fake, the fluent of p x P, 

Since the value of P is cafily found for every 
value of p, we lhall have the following equa- 
xionsfor the branch A MH, by which the body 

defeends : 
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_ ',rr 

t y la = , or / = X fluent of 

f'TTp /T 


— and « = Thcfc fliients 

/77 p '•+^ 

ace to be taken fo, that they may yanilh in the 
cafe where p — Oi whence it appears” that the 
height anlwering to the velocity at A will be 

a c 


“in’ 

The fame equations ferve to exprcfs the na- 
ture of the other branch JVC, which the body 
dcfcribcs in its afcent, by taking the value of F 
negative : therefore, if the dircflion of tlie 
motion at JV make, with the horizontal line, an 
angle whofc tangent is/, wc fliall have 


P PP 

e X fluent of i ^JV r: r X fluent of 

H — P » — P 

P F 1 + 

AN —c X fluent of j and the time of 

n — P 

p' xe 

deferibing the zxc AN X fluent of 

a 


— , and the height anfwering to the velo- 

fn — P 

iacXi^-p* 

city at N . Whence it is evident, 

n — P 

that in the afeending branch AN the inclina- 
tion of the tangent to the horizon can no where 
become fo great, that P lhall be greater than «, 
and that when P — n the velocity of the body 
is inflnite. 

The velocity of the body, and CNAMH 
which it deferibes, depend on three conftant 
quantities, tf, r, and »; whofe values mult be 
found for every cafe propofed. The firft, a, is 
determined from the relation of the fpecific 
gravity of the fluid to that of the globe; and 
fince it docs not come into the expreffions' which 
determine the nature of the curve, that will be 
known independent of a: ' it is only the time 
and velocity which depend upon it. The quan- 
tity ( is found by means of the diameter and 
weight of the globe ; and, as it is ufed only as 
at multiplier, it caulbs no difliculty in the cal- 
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culatiofl. But the third quantify », which de- 
pends on the, velocity,, affedls our cxprelTtonS 
in fuch a manner, that they muft be calculated 
leparately for all the diflerent values of «. 

. In order to unfold more fully the nature of 
this curve,., it is neceflary to conflder the radius 
or curvature, which meafures its curvature at 
any point. Now, if y = / x, the radius of 

■ iY7rpxPT+p 

curvature is known to be — 


Therefore, fince — = - — for the defeending 

.p •‘*P 

branch, the radius of curvature at JVf will be ::: 
t xTip X PTTp* 

. And for the afeending branch, 

where y is allb —p x, the radius of curvature 

c xT^JiX / i*pi 

at N will be =: — . Therefore, 

n^P 

when P — n, and the velocity of the body in- 
finitely great, the radius of curvature becomes 
infinitely great alfo; and it appears, that in 
thefc two branches, where the tangents arc 
equally inclined to the horizon, the radius of 
curvature, and alfo the other qu.intiticsx,y,j,/, 
and are greater in the afeending than in the 
defeending branch. 

Therefore, in a refifting medium, the two 
branches of the curve are diflimilar, fo that the 
curvature is greatelt in the defeending branch, 
and the motion fwifteft in the afeending branch. 
But when there is no refiftance, it is known that 
the two branches arc equal and fimilar, and alfo 
the motion the fame in both ; for, in vacuo, the 
quantity c becomes infinite, and lb does the 

number n, fince ^ denotes the height anfwcr- 
iijg to the velocity at A. Therefore P will be 
nothing in rcfpedl of n j and bccaufe a — i, if 
we put “ = ^ » we Hull have for a non-refifting 

medium x-zi%hp.,y—p^iS — 2 ^Xjhient of p 
i J t — 2bp\ v — b y. i-f/*; and 

the radius of the curvature =:2^Xi-4-/»^* 
Whence it is evident, that the curve is a para- 
bola, and the motion fuch as it is generally al- 
lowed to be. 

It is, therefore, from the quantity P = the 
fluent of p that the difiercnce arilcs 

between a trajeftory in vacuo, and in a fluid ; 
and, it is. evident, that this difference will be fo 
• D d • mucli 



p 



much greater, the greater P ts in refpeA to ». 
Now the quantity P vantlhes at the vertex Ai 
and from thence, P incrcafes as the angle MT* P, 
which the tangent of the curve makes with the 
horizon, increafes ; fo that when this becomes 
a right angle, the quantity P becomes infinite j 
contequently, how fmall foever the refiftance be, 
the curve CNAMH will at length deviate 
infinitely from a parabola; fince, by continuing 
its branches, it muft neceflarily happen that the 
quantity P lhall not only become equal to the 
number », but at laft infinitely exceed it. 

•^PROVISIONS, in a military fenfe, implies 
all manner of eatables, food, or provender, 
uied in an army, both for man and bead. 

VKOVOS'Y-MarJhali of an army, is an of- 
ficer appointed to I'ccure deferters, and all other 
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criminals : he is often to go round the army, 
hinder the foldiers from pillaging, indid oiren> 
ders, execute the fentence pronounced, and re* 
gulate the weights and mealures uled in the army 
when in the field. He is attended by a 
lieutenant’s guard, has a clerk, and an execu- 
tioner. 

PUNISHMENT, in the arn^t in general, 
fignifies the execution of a fentence pronounced 
by a court-martial upon any delinquent; but 
in particular it means that kind of punilhment 
often ufed by inflifting a certain number of 
lathes upon a non-commilHoned officer, or pri- 
vate man, 

PULLY, in military mechanics. See Me- 
chanics. 
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O UADRANT, in gunnery^ an inftrument 
made of brafs or wood, divided into de- 
grees, and each degree into to parts, to lay 
guns or mortars to any angle of elevation. 

The common fort is that whofe radii pro- 
jefts the quadrant about 1 2 inches, and a plum- 
met fufpends in its centre, by means of a 
fine thread of filk ; fo that, when the long end 
is introduced into the piece, the plummet 
fhows its elevation. 

• The befi fort has a fpiral level fixed to a brafs 
radius; fo that, when the long end is introduced 
into the piece, this radius is turned about its 
centte ’till it is level; then its end fhows the 
angle of elevation, or the inclination from the 
horizon ; whereas the firfl fhows that angle from 
the vertical. See Level. 

QUADRAT, or to quadrat a gun, is to fee 
it diiely placed in its carriage, and that the 
wheels be of an equal height. 

QUARTER, in war, fignifies the fparing of 
men’s lives, and giving good treatment to a 
yanqiiifhed enemy. Hence, to give quarter, 
to take quarter, &c. 

QUARTERS, at a ^ege, the encampment 
upon one of the moft principal pafTages round 
a place befieged, to prevent relief and con- 
voys. 

Head Quartexs, an arts^, the place where 
the commander in chief has his quarters. The 
quarters of generals of horfe arc, if polfible, in 
villages behind the right and left wings; and 
the generals of foot are often in the fame place ; 


but the commander in chief fliould be near the 
centre of the army. 

Quarters of refrejhment, the place or places 
where troops that have been much harralTed arc 
put to recover themfelves, during fome part of 
the campaign. 

Quarter of an ajfembly, the place where the 
troops meet to march from in a body, and is the 
fame as the place of rendezvous. 

Intrenched Quarters, a place fortified 
with a ditch and parapet to fecure a body of 
troops. 

Ih'inter Quarters, fometimes means the 
fpace of time included between leaving the 
camp and taking the field ; but more properly, 
the phaces where the troops arc quartered during 
the winter. 

The firfl bufinefs, after the army is in winter- 
quarters, is to form the chain of troops to cover 
.the quarters well : which is done either behind a 
river, under cover of a range of ftrong pofls, or 
under the proteflion of fortified towns. HufTars 
are very ufeful on this fervice. 

It fhould be obferved, as an invariable maxim, 
in winter-quarters, that your regiments be di.(- 
pofed in brigades, to be always under the eye of 
a general officer; and, if poffible, let the regi- 
ments be fo dillributed, as to be each under the 
command of its own chief. 

QuARTER-»<^<r, is an officer, generally a 
lieutenant, whofe principal bufinefs is to look 
after the quarters of the foldiers, their cloathing, 
bread, ammunition, firing, &c. Every regiment 

of 
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of foot, and artillery, has a quarter-maftf r, and 
every troop of horfe one, who are only warrant- 
officers, except in the Blues. 

QvhVLttn-mAfter-ge'ntraly is a confidcrable 
officer in the army, and Ihould be a man of great 
judgement and experience, and well Ikilled 
in geography : his duty is to mark the marches, 
and encampments of an army : he Ihould know 
the country perfcftly well, with its rivers, plains, 
marihes, woods, mountainsi defiles, palfages, 
&c. even to the fmalleft brook. Prior to a 
march he receives the orders and route from the 
commanding-general, and appoints a place for 
the quarter-mafters of the army to meet him 
next morning, with whom he marches to the 
next camp, where being come, and having 
viewed the ground, he marks out to the regi- 
mental quarter-mafters the ground allowed each 
regiment for their camp : he chufes the head 
quarters, and appoints the villages for the ge- 
nerals of the army’s quarters : he appoints a 
proper place for the encampment of the train 
of artillery; he conduds foraging parties, as 
likewife the troops to cover them againft 
afiaults, and has a fhare in regulating the winter 
quarters and cantonments. 

Quart F. R- w/feee/w^ fl/ a platoon, is turn- 

ing the front where the flank was j which is done 
to the right, by the man on the right wing 
keeping his ground, and facing about while the 
l<;ft wing wheels. Sec Wheeling. 
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Quarter-^<^^ an old military weapon, k 
made of ftrong and even wood, bigger and 
heavier than a pike : it is 6 i feet long between 
the verrils, that keep faft the two jakes of 
iron ftuck into the ends of the ftafF. 

Quarter, in the manage, as to work from 
quarter to quarter, is to ride a hoife three times 
in upon the firft of the four lines of a fquare : 
then, changing your hand, to ride him three 
times upon the fccond ; and fo to the third and 
fourth 1 always changing hands, and obferving 
the fame order. 

Quartering troops, is to provide them with 
good quarters. 

QUEUE D’ARONDE, in fortification, an 
outwork which is narrower at the gorge than at 
the front or face, being fo called from its re- 
fembling a fwallow’s tail. Of this kind are 
fome Angle or double tenailles, and even fomc 
horn-works whofe fides arc not parallel. See 
Swallow’s Tail, and Fortification. 

OyiCK-OTN/f/t, in laboratory works. Sec La- 
boratory. 

QUILTING grape-Jhot, \n gunnery. See La-* 
boratory, and To make Grape-Shot. 

QUINTAL, the fame as hundred weight. 

OyOIL, in gunnery, denotes when a rope is 
laid round in a ring, one turn over another, for 
its being tranfported, or laid away. 

QUOINS, in See Coins. 



R ABINET, \n gunnery, formerly a name given 
to a fmall fort of ordnance between a fal- 
conet and a bafe, about i ; inches diameter in 
the bore, 5 feet 6 inches long, and 300 pounds 
in weight, loaded with 6 ounces of powder, 
carries a foot inches diameter. See Can- 
non. 

RAFTERS, in mititary huiU&ngs, are pieces 
of timber, which, ftanding by pairs on the reafon 
or raifing-piecc, meet in an angle at the top, 
and form the roof of a building. 

It is a rule in building, that no rafters foould 
Hand farther than 1 2 inches from one another : 
and as to their rizes'.6r fcantlings, it is provided 
by a£i: of parliament, that principal rafters, 
from 12 feet 6 inches to 14 feet 6 inches long, 
he 5 inches broad at the top, and 8 at the 


bottom, and 6 indies thick : thofe from 14 
feet 6 inches, to 1 8 feet 6 inches long, to be 
9 inches broad at the foot, 7 inches at the top, 
and 7 inches thick : and thofe from 1 8 .fi-et 6 
inches, to 21 feet 6 inches, to be 10 inches 
broad at the foot, 8 at the top, and 8 thick. 
Single rafters, 8 feet in length, muft have 4| 
inches, and 3J in their fquare. Thofe of 9 
feet long, muft be 5, and 4 inches fquare. 

RAFTS, in a miUtary fenfe, a kind of frames 
or floats made by laying pieces of timber to-' 
gether, or acrofs each other, to lerve as bridges 
for troops to pafs over rivers. 

r, RAISE. , 

\plan of a fortrefs, is the mea- 

furing, with cords and geometrical inftruments, 

the length of the lines, and the capacity of the’ 

D d 2 ' angles,' 
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angles, that by knowing the length, breadth, 
and ihicknefs, of all the different parts of a for- 
tification, it may be reprefentcd in fmall upon 
paper, fo as to know the advantages and dil- 
advantages of it. 

RALLYING, in war, rc-eftabH filing, or 
forming together again, troops broken and put 
to flight. 

Battering-'RAM, in attliquity, a military en- 
gine ult'd lo' batter and beat down the walls of 
places befieged. 

The battering-ram was of two forts, the one 
rude and plain, the other compound. The 
former feems to have been no more than a great 
beam, which the foldiers bore on their arms and 
Ihoulders, and with one end of it, by main 
force, alfailed the walls. The compound ram is 
thus deferibed by Jofepluis : it i.s a vaff beam, 
like the maft of a ftiip, ftrengthened at one enil 
with a head of iron, fomething refenibling that 
of a ram, whence it took its name. This was 
hung by the middle with ropes to another beam, 
which lay acrofs two ports, and hanging thus 
equally balanced, it was by a great number of 
men drawn backwards and puflied forwards, 
ftriking the wtill with its iron head. 

Plutarch informs us, that Mark Anthony, in 
the Parthian war, made ufe of a ram 8o feet 
long : and Vitruvius tells us, that they were 
fometimes io6, and fometimes 120 feet long; 
and to this perhaps the force and ftrength of 
the engine was in a great msafurc owing. The 
ram at one time was managed by a whole century 
of foldiers; and they, being fpent, were fccondcd 
by another century; fo that it played continually, 
without any intermiflion. 

The momentum of a battering-ram 28 inches 
in diameter, 180 feet long, with a head of cart- 
iron of one tun and a half, the whole ram, with 
its iron hoops, ifec. weighing 41,112 pounds, 
and moving by the united ftrength of 1 000 men, 
will be only equal to that of a ball of 36 
pounds, when Ihot point-blank from a can- 
non. 

RAMMER, an inftrument uled for driving 
down Itoncsor piles into the ground in military 
works ; or for beating the earth, in order to 
render it more folid for a foundation. 

R.\mmer ofagu'i, the ram-rod orgun-ftick; 
a rod ufed in charging of a gun, to drive home 
the powder, as alfo the Ihot, and the wad, which 
keeps the Ihot from rolling out. The rammer 
of artiller)', is a cylinder of wood, 

whofe diameter and length are each equal to 
the diameter of the Ihot, with a handle fixed 
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to it^ at the end of which is another cylinder* 
covered with lamb-(kin, fo as to fit the gun 
exaflly, and called a fponge : it is ufed to 
clean die piece before and after it is fired. 

RAMPART, in fortijicatiw, or, as fome call 
ir, but improperly, ratnfire ; the great mafiy 
bank of earth railed about a place to refill; the 
enemy’s great (hot, and to cover the building. 
On it is raifed a parapet towards the campain. 
It is not above 18 feet high, and about 60 or 70 
tliick, unlcfs more earth be taken out of the 
ditch than can be otherwife beftowed. Tlic 
rampart ihould be Hoped on both Tides, and be 
broad enough to allow the marching of wag- 
gons and cannon, befidcs the parapet which 
is raifed on it. The rampart of the half-moons 
is better for being low, that the finall-arms of 
the befieged may the better reach the bottom 
of the ditch ; but it muft be fo high, as not to 
be commanded by the covert- way. The ram- 
part is encompafled with a ditch, and is fome- 
times lined with afaufle-bray and a berme. Du- 
ring a fiege, foldiers are always ported on the 
rsimpart, and fometimes artillery to ftrengthen 
the defence. 

RAMPS, in fortification, arc floping com- 
munications, or ways of very gentle afeent, 
leading from the inward area, or lower part of 
a work, to the rampart or higher part of it. 

RAMS-iww, in fortification, are a kind of 
low works make in the ditch of a circular arc : 
they were invented by M. Belidor, and ferve in- 
ftead of tenaiiles. 

RAND0M-^<7/, in artillery, when the piece 
is elevated at an angle of 45 degrees upon a 
level plane. See Rangi:. 

RANGE, in gunnery, the diftance from the 
battery to the point where the fliot or flieU, 
touches the ground. 

Point-blank Range, that when the piece lies 
in a horizontal dire^ion, and upon a level 
plane, without any elevation. See Point- 
Blank. 

RANGING, in war, difpofing the troops in 
order proper for an engagement, for manoeu- 
vring, or for marching, &c. 

RANK, is a ftraight line made by the fol- 
diers of a battalion, or fquadron, drawn up fide 
by fide : this order was ertabliffied for the 
marches* and for regulating tl^ different bodiesv 
of troops and officers which compofe an^ 
army. 

Rank, and precedence in the atwy and navy, as 
follows : 

Engineers Rank. Chief* as colonels direftor* 

as 
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ts HeuttMnt'Colonel { rub<diredor> as major ; 
engineer in ordinary, as captain ; engineer extra- 
ordinary, as captain-lieutenant j fub-engineer, 
as lieutenant i praaitioncr-engineer, as cn- 
fign. 

Ntevy Rank. Admiral, or commander in 
chief of his Majefty’s Hcet, has the rank of a 
field-marfhal ; admirals, with their flags on the 
main-top-maft-head, rank with generals of 
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horfe and foot ; vice-admirals, with lieutenant- 
generals i rear-admirals, as major-generals ; 
commodores, with broad pendants, as brigadier- 
generals; captains of poft-lliips, after three 
years from the date of their firft commifiion, 
as colonel; other captains, as commanding 
poil-fliips, as lieutenant-colonels; captains, 
not taking poft, as majors ; lieutenants, as cap- 
tains. 


Rank hejween the armyt navy^ and governors. 


Army 

Navy 

Govcrnors 

General in chief 

Admiral in chief 

Commander in chief of the forces in 
America 

Generals of horfe 

Admiral with a flag at 
the main-top-mail 

Captain -general of provinces 

Lieutenant-generals 

Vice-admirals 

Lieutenant-generals of provinces 

Major-generals 1 

Rear-admirals 

Lieutenant-governors and prcfidents 

Colonels | 

Poil-cap tains of 3 years 

Lieutenant-governors not commanding 

Lieutenant-colonels 

Poll-captains 

Governors of charter colonies 

Majors 

Captains 

Deputy governors 

Captains 

Lieutenants 

Eilablifhed by the king, 1760 


Doubling of the Ranks, is the placing two 
ranks in one, frequently ufed in the manoeuvres 
of a regiment. 

Ranks and JUes^ are the horizontal and ver- 
tical lines of foldiers when drawn up for fer- 
vice, &c. 

RANSOM, in miUtary hijloryy a fum of 
money paid for the liberty of a prifoner of war ; 
it alfo means the exchange of prilbners of war. 

RAPIER, formerly iignified a long, old- 
falhioned broad-fword, fuch as thofe worn by 
the Scotch regiments ; but now is underftood 
only to mean a fmall iword, as contradiftin- 
guillicd from a back-fword. 

RAS ANT, -1 in fertificationy rafant flank, or 

RAZANT, j line, is that part of the cur- 
tain or flank whence the Ihot exploded rafe 
or glance along the furface of the oppolite 
haftion. 

RATION, in the am^y a day’s allowance of 
bread, or of forage, given to every man and 
horfe. A ration of bread is i| pound each 
day ; and for a horfe zolb. of hay, lolb. of 
oats, and 51b. of ftraw,. and for want of ftraw, 
afib. of hay.. The officers have leveral rations,, 
according to their rank. In the laft German 
war) elpecially towards the latter end of it^ a 


ration for a horfe was only iSlb. of hay,. 61 b. of 
oats, and 51b. of ftraw. 

It is to be obferved, that the troops in Nortli- 
America are daily fupplied with fliips provi- 
fions (independent of their pay) from his 
majefly’s ftores ; a foldier’s allowance per week 
b 71b. of beef, or in lieu thereof 41b. of pork ; 
71b. of bifeuit bread, or the fame weight of 
flour; 6 oz. of butter ; 3 pints of peafe ; ^Ib. 
of rice : and this is called 7 rations. Of thefe 
rations a general had tz, colonel 6,. lieutenant- 
colonel 5, major 4, captain 3, fubaltern 2, ftaff 

2, chief engineer 5, engineer in ordinary 3„ 
practitioner engineer z, director of the hofpital 
5, head furgeon 3, furgeon’s mate i, head 
apothecary 3, his mate i, commiflary of ftores 

3, his clerk 2. 

RAVELINS, \n fortificationy are works raifed 
on the counterfearp before the curtain of the 
place, and ferve to cover the gates of a town, 
and the bridges. They confift of two faces,, 
forming a faliant angle, and are defended by 
the^aces of the neighbouring baftions. They 
are the moft in ufe of all out-works, and are 
by the foldiers moft commonly called half- 
moons. They fhould be lower than the works 
of the place, that they may be under the fire 
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of tlie bcfieged. Their parapets, as thofe bf 
all out-works, Ihoulcl be cannon- proof j that 
. is, about 1 8 feet thick. 

liAVINK, In ftehl f'.yi'ifii HlioK, a deep hol- 
low, iirudlly formed by a great flood, or long- 
c'ontinucd ninningrjf water j frequently turned 
to good purpofes in the liclil. 

. . KK AU of ivi anHVy -fignifies, in general, the 
hindcruui't part of an army, battalion, regi- 
ment, or I'quadron j alfo the ground behind 
either. 

RnAA-gtiard, is that body of an army which 
marches alter the main-body ; for the m;u-ch of 
an .army is always compolcd of an advance- 
guard, a main-body, and a rear-guard j the 
tiril anrl kill commanded by a general. The 
old grand- guards of the camp, always form 
the i car-guard of the army, and ai c to fee that 
every thing come fafe to tlic new camp. Sec 

(iCARU. 

WzAA-balf -files, are the three hindmoll ranks 
of the battalion, when it is drawn up (ixdeep. 

RzAA-line, of an army encamped, is always 
1 200 feet at lead from the centre line ; both of 
which run parallel to the front line, as alfo to 
the referve. 

KiiAR-md', is the 1 aft rank of a battalion, 
when dr.iwn up, ami generally 1 6 or 1 8 feet 
from the centre-line, when drawn up in open 
oalcr. 

REBFLl.ION, a traiterous taking-up of 
arms againft the king by his own natural lub- 
jeds, or thole formerly fubdued. 

RECOII., in gunnery, is the running-back 
of the artillery when lired} which is occafioned 
by the ftruggling of the powder in the cham- 
ber, and its feeking every way to fly out. 
(juns, whofe vents arc a little forward in the 
chafe, recoil moft. To lelTcn the recoil of a 
gun the ])latforms are generally made Hoping 
towards the embrafurcs of the battery. 

RECONNOITRE, in mihtary affairs, implies 
to view and examine the ftate of things, in 
order to make a report thereof. 

Parties ordered to reconnoitre, arc to bb- 
fei-ve the country and the enemy ■, to remark 
the routes, conveniences and inconveniences of 
the lirft ■, the pofition, march, or forces of the 
fccond. In either cafe, they Hiould have an 
expert geographer, capable of taking plans 
readily : he Ihould be the beft mounted of the 
■whole, in cafe the enemy happen to fcattei*the 
efcorte, that he may fave his works and ideas. 

All parties that go for reconnoitring only, 
Ihould be but few in number. I would never 
chufe more than twelve or twenty men. An 


officer, be his rank'what it will, cannot decline 
going with fo few under his command ; the 
honour is amply made up by the importance of 
the expedition, frequently of the moft in- 
tcrefting confcquence, and the propereft to 
recommend the prudence, bravery, and ad- 
di efs of any officer that has the fortune to fuc- 
cced. 

It is previoufly necelTary that the officer or- 
dered on this duty Ihould be well accquainted 
with. the country, the roads, and the diftance of 
the enemy. His party muft conflft of men of 
approved fidelity, part of whom Ihould be dif- 
guifed. This detachment muft march off in 
the night. 'Plie men muft have ftrict orders 
neither to fmoke tobacco, make a noife, nor 
li)eak. The officer muft be provided with two 
guides, who arc to be ftriftly interrogated, but 
are to remain ignorant of the route you intend 
to take. A detachment of this kind Ihould 
be furniffied with fubfiftence for i or 3 days. 
I'he horfes are to be fed every 2 or 3 leagues, 
for it is abfolutely neceflary that they fliouhl 
be alw.ays frcfli and fit for duty. The officer 
will take care never to halt, but at a diftance 
from any road, and alfo take every precau- 
tion to prevent his being furprifed, whilft 
his horfes are feeding, &c. 

RECRUITS, in military affairs, are new 
men raifed to fupply the places of fuch as 
have loft their lives in the fervice. 

RiCAvn -horfes, are the horfes brought up' 
for completing the regiments of horfc and 'dra- 
goons. 

RECTANGLE. See Angle. 

REDANS, in field fortification, are a kind 
of indented works, lines, or faces, forming 
rallying and re-entering angles, flanking one 
another ; generally ufed on the fides of a river 
which runs through a garrifon-town. They 
were ufed before baftions were invented, and 
are by i’omc thought preferable to them. 


REDENS, 

REDEN’r, 


See Redans. 


REDOUT, in fortification, a fquare work of 
ftone, raifed without the glacis of the place', 
about mufket-Ihot from the town ; having 
loop-holes for the finall arms tp fire through, 
and furrounded by a ditch. Sometimes they 
are of earth, having only a defence in front^ 
furrounded by a parapet and ditch. Both the' 
one and the other ferve for detiiched guards to 
interrupt the enemy’s works ; and are fome- 
times made on the angles of the trenches for 
covering the workmen againft the failles of the 
garrifon. The length of their fides may be 

about 
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about 1 2 or 20 tolfes : their parapets muft have 
2 or 3 banquettesj and be about 9 or 10 feet 
thick. They are fometimes (in a (iege) called 
places of arms. 

REDOirT> is alfo the name of a fmall work, 
made in a ravejin, of various forms. See For • 

TIFICATIOM. 

Redout, caJHror donjon, a place more par- 
ticularly intrenched, and feparated from the 
reft by a ditch. There is generally in each of 
them a high tower, from whence the country 
i;ound the place may be difcovered. 

Detached Redout, is a work made at fomc 
didance from the covert-way, much in the 
fame manner as a ravelin with flanks. See 
Arrow. 

Rfuouts en cremaillcre, differ from all the 
reft, becaufe the infide line of the parapet is 
broken in fueh a manner as to refcmble a pot- 
hook, or teeth of a faw j whereby this advan- 
tage is gained, that a greater fire can be brought 
to bear upon the defile, than if only a fimple 
face was oppofed to it, ami confequently the 
jufTage is rendered more difficult. See PI. XV. 

h- 2 . 

REDOUB'r, 

REDUCr, 

REDUCb', a place, is to oblige the governor 
to furrendcr it to the befiegers, by a capitula- 
tion. 

RE-ENTB'.RING angle, in fortijicaikn, is 
that which turns its point towards the centre 
of the place. Sec Fortification. 

REFORM, in a military fenfe, is to reduce a 
corps of men, by either diibandiag the whole, 
or only breaking a part, and retaining the reft j 
or fometimes by incorporating them with other 
regiments. 

REFORMED-^ffr, is one \vhofe troop or 
company is broke, and he continued in an hole 
or half-pay, ibinetimes doing duty in the re- 
giment: he 2’rcferves the right of feniority, 
and continues in the way of preferment. 

• JIEGIMENT, is a body of men, either horfe, 
foot, or artilleiy, commanded by a colonel, lieu- 
tenant-colonel, and major ; each regiment of 
foot is divided into companies, but the number 
of companies differ $ though in England our re- 
giments are generally 10 companies, one of 
which is always grenadiers, esclulive of the 
two independent companies. Regiments of 
horfe are commonly 6 troops, but fome of 9. 
Dragoon regiments, are generally in wai-timc 
j8 troops, and in time of peace but 6. Each 
regiment has a chaplain, quvter-mafler, adju- 
,^ntj and furgeoq. Some German regiments 
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confift in 20OO foot, and the regiment of Pi- 
c^dy, in France, in 6000, being 120 compa- 
nies, of 50 men in each company. 

Regiments were firft formed in France in 
the year 1558, and in England in the year i()6o. 
REGIMENTAL-/^/. See Staff. 
REGIMENTALS, is the uniform cloath- 
ing of the army ; and confifts in a hat, coat, 
waiftcoat, breeches, fhirts, ftocks, Ihoes, (lock- 
ings, fpats, fpatterdalhcs, &c. Sec Neces- 
saries. 

REGULAR attacks, in a Jiege, are fuch as 
are made in form ; that is, by regular ap- 
proaches. See Attacks. 

RF.INFORCE, in founding guns, that part 
of a gun next to the breech, which is made 
ftronger to refift the force of the powder. There 
arc generally two in each piece, called the firil 
and fecond reinforce : the fecond is fomething 
fmaller than the firft, upon the fuppofition that 
when the jiowder is inflamed, and occupies a 
greater fpacc, its force is diminifhed, which is 
a very great abfurdity. See Cannon. 

REiNFORCE-ri\f. There arc three in each 
gun, called the firft, fecond, and third ; they 
are fiat mouldings, like flat iron hoops, placed 
at the breech end of the firft and fecond re- 
inforce, projec”ting the reft of the metal by 
about ^ of an inch. 

Rb.INFORCEMF.NT to the army, is an 
addition of frelh troops to ftrengthen an army^ 
in order to enable thciii to go on with an enter- 
prife, See. 

REJ 01 CING-/re, in nnlitary affairs, is ufed 
on obtaining a viftory, or on celebrating Ibme 
jniblic feftival. There are, however, two fort.s 
of rejoicing fires j the one by a volley, and the 
otliei" by a running fire from right to left of the 
battalion or line. When a volley is to be fired, 
the battalion or line is to fire together, cithea 
by a fignal, or by word, of command. But 
ihould a running fire be made, it is to be per- 
formed from right to left in the fuccelfion of 
files ; that is, the men of tlie firft file on the 
right of the battalion are, on the word of com- 
mand, Begin, to pull their triggers ; and then, 
as foon as thofe of the fecond file obferve the 
flalh in the pans of the firft, they are alfo to 
pull tlieir triggers -, and lb on from one file to 
another, ’till the fire ends with the left hand 
file of the battalion or line. 

RELAIS. See Berm, and Foreland. 

RELAY in the artillery, arc fparc 
horfe^ that march with the artillery and 
gage, ready to .relieve others,, or to aftift in 
getting up a hill, or through bad roads, hcc. 

® ^ RELIEVE. 


I Sec RtDouT. 
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RELIEVE the guards is to pot frcfh men 
upon guard, which is generally every 24 hours. 

To Relieve the trenebesy is to relieve the 
guard of the trenches, by appointing thofe for 
that duty, who have been there before. 

To Relieve the /entries, is to put frefli men 
upon that duty from the guard, which is gene- 
rally (lone every two hours, by a corporal who 
attends tlie relief, to fee the proper orders are ‘ 
delivered to the foldier who relieves. 

RELIE V'^ER, an iron ring fixed to a handle 
by means of a focket, fo as to be at right angles 
to it : it ferves to difengage the fcarcher of a 
gun, when one of its points is retained in a 
hole, and cannot be got out otherwife. See 
Searcher. 

REMOUNT. To remount the cavalry or 
dragoons, is to furnini them with horfes in the 
mom of thofe which have been cither killed or 
difablcd. 

RE.NCOUNTER, in the miliiary arty an en- 
gagement of two little bodies or parties, de- 
tached from the army j in which fenfe it Itands 
in oppofition to a pitched battle. 

RENDE^ZVOUS, | in a military fenfpy the 
. RENDEVOUS, J place appointed by the 
general, where all the troops that compofe the 
army arc to meet at the time appointed, in cafe 
of an alarm. 'I’his place fliould be fixed upon, 
according to tl;e fituation of the ground, and 
die fort of troops quartered in the village. In 
an open country it is eafy to fix upon a place 
of rendezvous, becaufe the general has what- 
ever ground he thinks neceflary. In towns and 
villages the largcll Itreets, or market-places, 
are very fit : but let the place be where it will, 
the troops mull aficniblc with cafe, and pro- 
ceed to the charge. 

REPOR'l'S, in military matlersy are daily, 
weekly, and monthly reports, of the Hate of the 
companies or regiments, relative to their be- 
ing abfent, prefent, on duty, fick, confined, &c. 

RE'PRISALSi a right which princes claim 
of taking from their enemies any thing equi- 
valent to what they unjuftly detain from them. 

RESERVE, a body of troops fometimes 
drawn out of the army, and encamped by 
thcmfelves, in a line behind the lines. 

RESERVE-^«<ir</, the fame as apicquet-guard, 
except that the one mounts at troop-beating, 
jind the other at retreat-beating. 

Body of Reserve, 1 in military affairs, the 

Cw/J ^R eserve, j third or laft line of an 
army, drawn up in battle ; fo called, bccaufe 
tUyarc lefcrved tofuftain the reft, as occafion 


requires ; and not to engage but in cafe of ne- 

ceffity. 

RETIRADE, in field forttficatiotiy a trench 
with a parapet ; but retirade and coupturey arc 
commonly taken for a retrenchment formed by 
the two faces of the re-entering angle in a body 
of a place, after the firft defence is ruined, and 
the bcficgcd obliged to abandon the head of 
the work without quitting it entirely ; there- 
fore, while fomc are making head againft the 
enemy, others fliould be bufy in making the 
retirade ; which is fometimes a fimple barricade, 
or retrenchment, thrown up in hafte, with a 
fort of ditch before it. 

The retirade ihould be raifed as high as pof- 
fible, and fome fougafles made under it, to 
blow up the enemy’s lodgements. 

RETREAT, in a military fenfe. An army or 
body of men arc faid to retreat when they turn 
their backs upon the enemy, or are retiring 
from the ground they occupied : hence, every 
march in withdrawing from the enemy is called 
a retreat. 

That which is done in fight of an aiJllve 
enemy, who purl'ues with a fuperior force, makes 
my prefent fubjedt ; and is, with realbn, looked 
upon as the glory of the profeflion. It is a 
manoeuvre the moll delicate, and the propereft 
to difplay the prudence, genius, courage, and 
addrcl's, of an officer who commands : the 
hillories of all ages tellify it, and hiftorians 
have never been fo lavifli of eulogiums as on 
the fubjedt of the brilliant retreats <jf our heroes. 
If it is important, it is no lefs difficult to re- 
gulate, on account of the variety of circum- 
Itances, each of which demands different prin- 
ciples, and an almoft endlcfs detail. Hence a 
good retreat is clleemcd, by experienced officers, 
the mallcr-piece of a general. He ihould 
therefore be well acquainted with the fituation 
of the country through which lie intends to 
make it, and careful that nothing is omitted to 
make it fafe and honourable. 

Retreat, is allb a beat of the drum, at the 
firing of the evening-gun ; at which the drum- 
major, with all the drums of the ^battalion, ex- 
cept fuch as arc upon duty, beats from the 
■camp-colours on the right to thofe on the left, 
on the parade of encampment : the drums of 
all the guards beat alfo; the trumpets at the 
fame time founding at the head of their re- 
fpedlive troops. This is to warn the foldiers 
to forbear firing, and the fentinels to challenge 
'till the break of day, that the reveille is beat. 
The retreat is likewife called fetting the watch<. 

RETRENCHMENT, 
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RETRENCHMENT, .in the art of wary is 
any work raifed to cover a poft, and fortify it 
Rgainft an enemy ; fuch as fafcines loaded with 
«arth, gabions, barrels, &c. filled with earth, 
land-bags, and generally all things that can 
cover the men, and ftop the enemy ; but it is 
more applicable to a ditch bordered with a pa- 
rapet ; and a poft thus fortified, is called a re- 
trenebed pcjty or firong poft. Ketrmchments are 
cither general, or particular. 

General Retrenchments, ar^ a kind of new 
fortifications made.in a place befieged, to cover 
the defendents, when the enemy become 
mafters of a lodgement on the fortification, that 
they may be in a condition of difpucing the 
ground inch by inch, and of putting a ftop to 
the enemy’s progrels in expeitation of relief : 
as, if the beficgers attack a tenaille of the 
place, which they judge the weakeft, cither 
■by its being ill flanked, or commanded by fome 
neighbouring ground j then the belieged make 
a great retrenckmenty incloling all that part 
which they judge in moft danger. Thefe 
Ihould be fortified with baftions and demi- 
baftions, furrounded by a good ditch counter- 
mined, and higher than the works of the place, 
that they may command the old works, and 
put tlie befiegers to infinite trouble in covering 
themfelvcs. 

P/?r//fa/«rRETRENCHMENTs,fuchas are made 
in the baftions, when the enemy are mafters of 
the breach. They can never be made but in 
full baftions ; for in empty and hollow ones, 
retirades only can be formed, Thefe particular 
retrenchments are fomctimcs made at firft, 
which certainly is beft. Count Pagan always 
made a double parapet in all his baftions ; and 
a retrenchment made before-hand requires no 
more men for its defence, than if it were not 
made j becaufe they never defend it 'till the 
priii'jipal work is loft. The parapet of fuch 
retrernhment lliould be 6 or 8 feet thick, and 
5 feet high, with a large and deep ditch, from 
whence fhould runout fmall fougajfes-, and alio 
‘be count 'nnined. 

RUT URNS, in ti military fenfe, are of various 
forts, but all tending to explain the ftatc of 
the army, regiment, or company ; namely, how 
many capable of doing duty, on duty, lick in 
quarters, barracks, infirmary, or hofpital ; pri- 
Ibners, abfent with or without leave ; total ef- 
•fedive ; wanting to complete to the eftablilh- 
raent, &c. 

Returns of a minCy are the turnings and 
windings of the gallery leading to the mine> 
See Gallery. 

Returns of a treneby the various turnings 
-tuid windingswhich form the lines of the trench. 
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and are, as near as they can be, made parallel to 
the place attacked, to (hun being cnfiladcil. 
Thefe returnSy when followed, nuke a Ion;; 
way from the end of the trench to the head* 
which going the ftraight way is very fliort : but 
then the men are expolld ; yet, upon a fj'.ly, 
the courageous never conlidcr the danger, but 
getting oW the trench with fuch as will fol- 
low them, take the fliorteft way to repuHi: 
the enemy, and cut olr' their retreat, if t»of- 
fible. 

RUVKILLF., is the beat of a drum, about 
break ot day, to advertlfe the army that ft i.s 
day-light, and that the fentinels forbear chal- 
lenging. 

KEVP.RSU, in a military fenfe, fignifies cn 
the hack, or lehind: fo we fay, a revtr/e com- 
manding ground, A reverfe ha/tery, &ic. 

RKVEI'EMUN'r, in fortification, a ftrong 
wail, built on the outfidc of the rampart .and 
parapet, to fupport the earth, and prevent as 
rolling into the ditch. 

When the revetement of a rampart goes quire 
up to the top, 4 feet of the upper part is a 
vertical wall of 3 feet thick, with a fquarc ftone 
at the top of it, prqjecling 6 inches, and a cir- 
cular one below, or where tire Hope begins, of 
8 or 10 inches diameter: they go quite round 
the rampart, and this circular prOjCdion is 
called the cordon, 

REVIEW, is the drawing out all, or part of 
the army in line of battle, to be viewed by the 
king, or a general, that, they may know the 
condition of the troops. 

At all reviews, the officers Ihould be properly 
armed, ready in their exercife, falute well, in 
good time, and with a good air; their uniform 
genteel, &c. The men fliouhl be clean and 
well drefled j their accoutrements well put on ; 
ver)’ well fixed in their ranks ; the ferjeants ex- 
pert in their duty, drummers perfed iji their 
beatings, and the fifers play corred. The 
manual exercife muft be performed in good, 
time, and with life j and the men cai-ry their 
arms well j march, wheel, and form with ex- 
adnefs. All manoeuvres muft be performed 
with the uemoft regularity, both in quick and 
flow time. The firings are genera]ly36roundsi 
viz. by companies; by grand divifions; by 
fub-divifions ; obliquely, advancing, retreat- 
ing; by files; inthefquare; ftreet firings, ad- 
vancing and retreating ; and laftly, a volley. 
The intention of a review is, to know the con- 
dition of the troops, to fee that they are com* 
plete, and perform their exercife and evolutions 
well. 

RHINELAND rod, is a meafure of 1 2 feet, 
ufed by all the Dutch engineers. 

Ec RICOCHET, 
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RICOCHET, in gunnery^ is when guns, 
howitzers or mortars, are loaded with fmall 
charges, and elevated from 5 to i a degrees, fo 
as to fire over the parapet, and the fliot or Ihell 
rolls along the oppofitc rampart : it is called 
ricochet-firing, and the batteries are likewife 
called ricochet-batteries. 
firing was firll; invented by M. «E 3 SSS(* and 
firii iifed at the fiege of Ath, in 1697. This 
method of firing out of mortars, was firft tried 
in lyaj, at the military fchool at Straftjourg, 
and with fuccefs. At the battle of Rolbach, in 
1757, the king of Pruflia had feveral 6-irich 
mortars made with trunnions, and mounted 
on travelling-carriages, which fired obliquely 
on the enemy’s lines, and amongft their horfe, 
loaded with 8 ounces of powder, and at an 
elevation of 1 degree 15 minutes, which did 
great execution for the fhells rolling along 
the lines, with burning fuzes, made the ftouteft 
of the enemy not wait for their burfting. 

RIDEAU, in military affairs, is a rifing 
ground, or eminence, commanding a plain, 
fometimes almofl: parallel to the works of a 
place : it is a great diiadvantage to have ri- 
deaus near a fortification, efpccially when the 
enemy fire from far, and terminate on the 
counterfearp : they not only command the 
place, but facilitate the enemy’s approaches. 

RIDER, in artilhy carriages, a })iecc of 
wood fomewhat higher than broad, the length 
equal to that of the body of the axle-tree, 
upon which the fidc-pieces reft in a four-wheel 
carriage, fuch as the amnuinition-waggon, 
block-carriage, and fling-waggons. 

RINGS, in artillery, are of various ufes ; fuch 
as the lafliing- rings in travelling-carriages, to 
larti the fponge, rammer, and ladle, as well as 
the tarpauling that covers the guns j the rings 
faftened to the breeching-bolts in fliip-car- 
riages ; and the fliaft-rings t<j fatten the har- 
iicfs of tile flial't- horfe by means of a pin. 

in gun-carriages, fmall 
fqu.ire thin jiieccs of iron, through wiiich the 
tndsof the bolts pafs, and riveted upon them. 

ROCKETS. See I.aboratory. 

HODS, or raviMcrs, cither of iron or wood, 
to di ive home the charges of mulkets, cara- 
bine.*:, a.nd pillo’s. 

Ron: , or jiuks, fattened to Iky-rockets, to 
make tliem life in a ttraiglit line. 

R 01 . 1 >-iv;//.’«^, in military mrltcrs, is the 
calling over oi. a troop or company by their 
namc.s, to fee they .ire all preG nt. 

Mujhr-^oix, is a return, whicli each cap- 
tain . gives the mufler-m.nttcr, on whicli arc 
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Written the names of both officers and foldfers- 
of his company. 

To Roll in duty, is when officers of the fame 
rank take their turns upon duty, as captains 
with captains, fubalterns with fubaltcrns, and 
command according to the feniority of their 
commiflions. 

ROLLERS, are round pieces of wood of 
about 9 inches diameter, and 4 feet long, ufed 
in moving pieces of artillery from one place to 
another. ^ 

RONDEL, in fortificationy a round tower, 
fometimes crefted at the foot of a battion. 

ROPES, of various lengths and thicknefs,. 
according to the ufes they are made for ; fuch. 
as drays for the gin, for the fling-cart and wag- 
gon, &c. 

Draj'-RopES, in the artillery, by which the 
foldicrs pull the guns backwards or forwards,, 
both at praftice and in an engagement, are 
of the following dimenfions, viz. For a 24- 
pounder, 54 feet long, with the loop-holes for 
the pegs included, and 5^ inches in circumfe- 
rence} for 18 and i a-pounders, 48 feet long, and 
4inches in circumference 1 for6and3-pounders,. 
39 feet long, and if inches in circumference. 
For 13 and lo-inch howitzers, 45 feet long,, 
and 6| inches in circumference ; for 8-inch 
howitzers, 48 feet long, and 4 inches in cir- 
cumference ; for all other howitzers, 35 feet 
long, and z inches in circumference. 

ROSTER, in miUtary affairs, is a plan or 
table, by which the duty of officers, entire 
battalions, and fquadrons, is regulated. 

ROUNDS, in military matters, a detachment 
from the main-guard, of an officer or a non- 
commiffioned officer and 6 men, who go round 
the rampart of a garrifon, to liften if any thing 
be ftirring without the place, and to fee that 
the fentinds be diligent upon their duty, and 
all in order. In ftrift garrilbns the rounds go 
every half-hour. The fentincls are to challenge 
at a diftance, and to reft their arms as the round 
palTcs. All guards turn out, challenge, ex- 
change the parole, and reft their arms, 6 cc. 

Rounds, arc ordinary, and extraordinary. 
The ordinary rounds are three; the town- 
major’s round, the grand round, and the vijit- 
ing round. 

Manner of gotng the Rounds. When the 
town-major goes his round, he comes to the 
main-guard, and demands a ferjeant and 4 or 
6 men to cfcort him to the next guard ; and 
when it is dark, one of the men is to carry a 
light. 

As loon as the fentry at the gu.ard perceives 

the 
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the rotind coming, he .(hall give notice to the 
guard, that they may be ready to turn out when 
ordered} and when the round is advanced 
within about 20 or 30 paces of tJie guard, he 
is to challenge brilkly j and when he his an- 
fwered by the ferjeant vvlio attends the round, 
ToxvH-major's rounds he is to fay. Stand, round! 
and reft his arms : after which lie is to call out 
immediately, Serjeant, turn out the guard ! to-wn- 
major's round. Upon the fentry calling, the 
ferjeant is to turn out the guard immediately, 
drawing up the men in good order with Ihovd- 
dered arms, the officer placing himfelf at the 
head of it, with his arms in his hand. He 
chen orders the I’crjeant and 4 or 6 men to ad- 
vance towards the round, and challenge : the 
ferjeant of the round is to anfwer, Tovin-major' s 
round ; upon which the ferjeant of the guard 
replies. Advance, ferjeant, with the farole ! at 
the fame time ordering his men to reft tlieir 
arms. The feijeant of the round advances 
alone, and gives the feijeant of the guard the 
parole in his car, that none elfe may hear it ; 
during which period, the ferjeant of the guard 
holds the fpcar of his halbert at the other’s 
bread. The ferjeant of the round then returns 
to his poft, whilft the feijeant of the guard, 
leaving his men to keep the round from ad- 
vancing, gives the parole to his officer. This 
being found right, the officer orders his fer- 
jeant to return to his men ; fays. Advance, town- 
major's round! and orders the guard to reft 
their arms ; upon which the ferjeant of the 
guard orders his men to wheel back from the 
centre, and form a lane, through which the 
town-major is to pals (the efcort remaining 
where they were) and go up to the officer and 
give him the parole, laying his mouth to his 
ear. The officer holds the fpear of his 


efponton at the town-major’s bread while he 
gives him the parole. 

The delign of rounds is not only to vifit the 
gu.ards, and keep the lentinels alert, bn: like- 
wife to difeover what pall'cs in the outworks, 
ajid beyond tliem. 

ROD IT', \yi »ii!ita’>y matters, an order to di- 
reft troops-to march the roail they are to take, 
and an aiitliority to the magiftrates to provide 
quarters ft'r them. 

ROYALS, in artillery, are a kin-i of linall 
mortars, which carry a fliell whofe diameter is 
5.5 inches. 'I'hey arc mounted on be<l.s the 
1‘amc as other mortars. .See Dimafians of brajs 
land-mortars, at the word Mobtak. 

Royal academy. See Acaocmv. 

Royal arn^, an army marching with heavy 
cannon, capable of beiieging a ftrong fortifi- 
cation, 6cc. 

Royal parapet, in fortif. cation, a bank about 
3 toifes broad, and 6 feet high, placed upon 
the brink of the rampart, towards the enemy : 
its life is to cover thole who defend tlic rampart. 

RUFFLE,') a beat on the drum. Lieutenant 

RUFF, I generals have 3 riiffies, m.ajor 
generals 2, brigadiers i, and governors i, as they 
pafs by the regiment, guard, &c. See Drum. 

To RUN the gantlope, is a puniffiment for 
confiderable offences. When a foldier is fen- 
tenced to run the gantlope, the regiment is 
drawn out in two ranks facing each other ; each 
foldier, having a Twitch in his hand, lalhes the 
criminal as he runs along naked from the waift 
upwards. While he runs, the drums beat at 
each end of the ranks. Sometimes he runs 
3, 5, or 7 times, according to the nature of the 
offence. The major is on horfeback, and takes 
care that each foldier docs his duty 
RUNNING-/rr. See Fire. 
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S ABRE, in military bijlory, a kind of (word, 
or feimetar, with a very broad and heavy 
blade, thick at the back, and a little falcated, 
or crooked towards the point. 

. SAC h terre. See Baos. 

SACKS. See Bags. 

SAde'E-guard, in military affairs, a proteftion 
granted by a prince or general, for fome of the 
e'nemy’s lands, houfes, perfons, &c. to pre- 
ferve them from being infulted or plundered. 
See Guard. 


SAKFR, an old word for camion. It carried 
a (hot of 5 pounds and a quarter weight : the 
diameter of the bore was 3 inches and 9-i6ths •, 
the length 8 or 9 feet. See Cannon. 

SALJENT angle, in fortification, that whole 
points turn from the centre of the place. See 
Fortification. 

SALLY, in a Jiege, when a party of the 
garrifon goes out privately, and falls fuddenly 
on the befiegers in their trenches, endeavouring 
to drive them out, and deftroy their works, 
£e 2 
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If the ^urrifun weak, iallies are fcldom made ; 
though they fatigue an cnetny, obllruil their 
works, &c. Pruiicnce is the beft guide : they 
(houkl be always bold, daring, fcerct, and, at 
various times, equally concerted for the attack 
as for the defence. 

SALl'lNCj-Z^oA-er, in artillery, arc boxes of 
about 4 inches high, and in diameter, for 
holding mealed powilcr, to fprinkle the fu/cs 
of (hells, that they may take fire from the blall 
of the powder in the chamber ; but it has been 
founil that the fuze takes fire without this ope- 
ration with mealed powder, which renders thele 
boxes almoll ufclefs. 

SAL'rPHTRK, the principal ingredient for 
making gun-powder ; it is found in great 
plenty in fome of rlie Kafl-India provinces, 
and in fome parts of Europe. See Gun- 
POWOF.R. 

SALUTE, in military matters,, a difeharge 
of artillery, or fmall arms, or both, in honour 
of fome perlbn of extraordinary quality. The 
colours likewife falute royal perfons, and gene- 
rals commanding in chief j which is done by 
lowering the point to the ground. In the held, 
when a regiment is to be reviewed by the king, 
or his general, the drums beat a march as he 
paiTes along the line, and the officers falute one 
after another, bowing their half-pikes or Iwords 
to the ground ; tlien recover, and rake off their, 
hats. The enfigns falute all together, by 
lowering their colours. 

SAND, in military arcbitcSlure. The beft 
fand for good mortar, is that whofe grain is 
not too fmall, and muft be clear of the earthy 
particles. Sand found in rivers is efteemed the 
beft, as having a coarfc grain, and being free 
from earth and mud. See Mortar. 

in military ajfatrs. See Bags. 

SAP, in Jiej^es, is a trench, or an approach 
made under cover of lo or 12 feet broad, w'hcn 
the beliegers come near the place, and the 
tire from the garrifon grows fo dangerous, that 
they are not able to approach uncovered. 

There arc feveral forts of faps j the tingle, 
w Iiich has only a tingle parapet ; the double, 
having one on each fide ; and the flying, made 
with gabions, &£c. In all fups, tiavcrfcs are 
left to cover the nren. 

SAPPERS, are Ibldlcrs belonging to the 
royal artillery, whofe butinefs it is to work at 
the faps, and for which they have an extraordi- 
nary pay. A .brigade of /uppers generally con- 
fifts of 8 nocn, divided equally into two parties ; 
and whilft one of theft* parties is advancing the 
fap, the other is furnilning the gabion.",," faf- 
cines, and other necelTary implements, who 
relieve each other alternately. 
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S ARR AZIKE. See Po r tc (ill is, and Her sr.. 

SASHES, are badges of diftin£lion, worn.- 
by the officers, eitltcr round the waift, or over 
tire fhoulder. They are made of crimfon filk. 

SAUCISSE, \in miniag, is a long pipe or 

SAUCISSON,) bag, made of cloth well 
pitched, or fometimes of leather, of about li 
inch diameter, filled with powder, going from 
the chamber of the mine to the entrance of the 
gallery. It is generally placed in a wooden 
pipe, called an auge/,. to prevent its growing 
damp. It ferves to give fire to mines, caflions,^ 
and bomb-chefts, &c. 

Saucisson, is likewife a kind of fafeine, 
longer than the common ones ; they ferve to 
raife batteries, and to repair breaches. They 
are alfo ufed in making epaulements, in flop- 
ping pafTages, and in maiking traverfes over a 
wet ditch, fScc. 

SCALADE, in military affairs, a furious at- 
tack upon a wall or rampart, contrary to form,, 
and with no precaution j frequently carried oa 
with ladders, to infult the wall by open force.. 

SCAL.E, in a miUtary fenfe, a right line di- 
vided into equal parts, reprefenting miles',.- 
fathoms, paces, feet, inches, &c. tiled in making 
plans upon paper y giving each line its true 
length, See. 

SCALIN.G-/(«i/<fcr/. See Ladders. 

SCALPING,, in military hijlery, a barbarous 
cuftom, in praftice amongil the Indian warriors, 
of taking off the tops of die fcalps of the ene- 
mies fciills with their hair on. 'I'hey preferve 
them as trophies of their viftories,. ami are re- 
warded by tlicir chiefs, according to the number 
they bring in. 

SCARP, in fortification, is the interior talus 
or (lope of the ditch next the place, at the foot, 
of the rampart. 

SCENOGRAPHY, which, is alfo called pro- 
file or view, is the natural reprefentation of a 
place, fuch as it appears to us, when we look 
upon it from without, confidering its tituation, 
the form of its walls, the number and figure 
of its fleeples, and the tops of its public and 
private buildings.. 

SCONCE, in fortification, a kind of fmall 
field-foi t, built for the defence of fome pafs,. 
or other jioft. 

SCOUR,, or to fconr a line, is to flank it, fo 
as to fee dirc6lly along it, that a nuilket-ball, 
entering at one end, may fly to the other, leav- 
ing no place of fecurity. 

SCOUTS, ill a military fenfit, are generally 
horfemen fent out before, and on the wings of 
an army, at the diftance of a mile or two, to 
difeover the enemy* and give the general ao 
account of what they fee. 
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SCREWS, itt gunnery, are faftened to the 
cafcable of light guns and howitzers, by means 
of an iron bolt, which goes through a locket 
fixed upon the centre tranfom, to lay the piece 
with, inftead of wedges } as is done in heavy 
pieces. 

S¥.\~mortars. See Mortars. 

SECOND covert-w^, rhat beyond the fe- 
cond ditch. Sec Fortif icatiom. 

Second ditch,, that made on the outfide of 
the glacis, when the ground is low^ and water 
plenty. See Fortification. 

Second captain. See Captain. 

Second lieutenant. See Lieutenant. 

SECl’ION, in fortification, is the fame with 
its profile ; or a delineation of its heights and 
depths railed on a plane, as if the works were 
cut al'imder to dilcover its infide. 

SENIORITY, in military matters, is the 
difFerence of time betwixt the railing of two 
regiments, whereby the one is faid to be fo 
much lenior to the other. All regiments take 
place according to feniority. The difference 
of time betwixt the dates of two commilTions, 
makes the one fenior to the other j and all of- 
ficers of the fame rank, roll by the feniority 
of their commifllons. 

SENTINEL, \ is a private foldier,. placed in 

SENTRY,. ^ fome poft, to watch the ap- 
proach of the enemy, to prevent furprifes, to 
flop fuch as would pafs without order, or dif- 
covering who they are. ’ They are placed be- 
fore the arms of all guards, at the tents and 
doors of general officers, colonels of regi- 
ments, ^fc. 

Sentinel perdu, a foldier polled near an 
enemy, in I'omc very dangerous poll, where he 
IS in hazard of being loll. 

SERGEANT,! in war,.h a non-commif- 

SFRJEAN'r, J fioned or inferior officer in 
a company of foot, or troop of dragoons, armed 


with a halberd, and appointed to fee difeipKne 
obferved j to teach the private men their excr- 
cife ; and to order, ftraiten, and form ranks, 
files. See. He receives the orders from the ad- 
jutant, which he communicates to his officers.. 
Each company has generally two ferjeants. 

SBXjEANT-maJor. See Major. 

SETTERS, in gunnery, a round ftick to* 
drive fuzes, or any other compolitions, into* 
cafes made of paper. 

SHAFT-r/;yr. See Ktncs.. 

SHAFTS of a carriage, arc two poles joineiL 
tt^ether with crofs-bars, wliereby the hind, 
horfc guides the carriage, and fuports the fore 
part of the lhafts, the hind part turning round 
an iron bolt. 

SnAFT-^flrr,. are two pieces of wood to 
fallen the hind ends of the lhafts together, into • 
which they are pinned with wooden pins. 

SHEXLS, in gunnery, arc hollow iron balls 
to throw out of mortars or howitzers, with a 
fuze-hole of about an inch diameter, to load 
them with powder, and to receive the fuze : 
the bottom, or part oppofite the fuze, is made 
heavier than the reft, that the fuze may fall 
uppermoft j but in fmall elevations it is not 
always the cafe, nor is it necellary ; for, let it 
fall as it will, tlie fuze fees fire to the powder 
within, which burfts the Ihcll, and caulcs great 
devallation. The fliells had much better be 
made of an equal thickneis, for then they burll- 
into more pieces. 

MeJfcrge-SHZi.i.B, are nothing more than* 
howitz Ihells, in the infide of which a letter, or 
other papers, are put ; the fuze-hole is llopt up - 
with \vood or cork, and the ihells are fired out 
of a royal or howitz, either into a garrifon or 
camp. It is fuppofed that the perfon to whom • 
the letter is lent, knows the time, and ac- 
cordingly appoints a guard to look out for its 
arriv.al. 
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The above experiments, in 1760, with loaded 
lliells, were the mediums of 6 ranges, and will 
be of great ufc to the lutcxperienced artillerifl; j 
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fts the beft quantity of powder to malce IheiU 
biirft in the nioft pieces, is not mentioned by 
any author I know. 

SKINS. Sheep-Jkins are made ufe of to cover 
the mortars or howitzers between firing, to 
prevent any wet or dampnefs getting into 
them. 

SHOOTING, See Gunnery, and Pro- 
jectile. 

SHOULDER of a hafiion. See Fortifi- 
cation, 

■.SnouLDER-^e/r, fo called becaufe it hangs 
over the fhoulder, to carry the trooper or dra- 
goon's fword : it is made of ftrong buff leather, 

SHOT, a denomination given to all kinds 
of balls ufed for artillery and fire-arms ; thofc 
for cannon being of iron, and thofc for guns 
and piftols, &c. of lead. 

Crape 1 

Chain >Shot. Sec Laboratory. 
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N. B. H Itands for howitzer. 
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SIDE-p//f«» of gm~tarriages* See Car- 

RtACES. 

Sim~ftrapSt in a field-carriage^ are flat iron 
bands which go round the fide-pieces, in thofe 
places where the wood is cut acrofs the grain, 
to ftrengthen them near the centre and the 
trail. 

SIEGE, in the art of wary is to furround a 
fortified place with an army, and approach it 
by paflages made in the ground, fo as to be 
covered againft the fire of the place. See 
PI. XV. 

The firft operation of a fiege is invefiing : 
the body of troops inverting a town fliould, at 
Icaft, be as ftrong again as the garrifon : they 
divide thcmfelves into fcveral parties, in order 
to take poflTeflion of all the avenues leading to 
the place. By day they flioulti keep theinfelves 
out of cannon-lhot ; but as foon as it is dufk, 
they mull approacli much nearer, the better to 
be able to fupport each other, and to ftraiten 
the town. 

General pbrafes and terms ufed at a Siege arty viz,. 

To bejit'ge a place. Sec SiEon. 

To accelerate the Siegl, is v/licn an armvean 
approach fo near the place as ! Ih‘ covert-way,, 
without breaking ground, under favour of Ibme 
hollow roads, riling grounds, or cavities,' and 
there begin their work. 

An atiacky is when the befieging army can 
appniach the town fo near a.s to take it, with- 
out making any confidcrablc works. 

To form a Si ege, there mull be an army fuf- 
ficient to furnilh 5 or 6 reliefs for the trenches, 
pioneers, guards, convoys, efcorts, &c. an ar- 
tillcry,\vith all the apparatus thereto belonging ; 
magazines furnilhed with a fufficient qu.intity 
of all kinds of warlike ftores ; and an infirmary 
with phyficians, furgeons, medicines, &c. 

To raife a Siege, is to give over the att.ack 
of a place, quit the works thrown up againll 
it, and the polls formed about it. If there be 
no realbn to fear a fally from the place, the 
fiege may be raifed in the day-time. The ar- 
tillery and ammunition mull have a ftrong 
rear-guard, left the bcfiegcd Ihould attempt to 
cliarge the rear ; if there be any fear of .an 
enemy in front, this order mull be altered dif- 
cretionally, as fafety and the nature of tlie 
country will admit. 

To turn a Siege into q^ockade, is to give 
over the attack, and eni^avour to take it by 
famine; for which purpofe all the avenues, 
gates, ^d ftreams, leading into the place, are 
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fo well guarded, that no fuccour can get to its 
relief. 

To infult a worky is a fudden unexpefted at- 
tack, with fmall arms, or fword in hand. 

Surprifisy is the taking a place by llratagem or 
treafon. 

To efcalade a placCy is to approach it fecrctly, 
then to place ladders againll the wall, or ram- 
part, for the troops to mount and get into it. 
that way. 

To petard a place, is privately to approach 
the gate and fix a petard to it, lb as to break 
it open for the troops to enter. 

Line of circumvallaliony is a kind of fortifi- 
cation, confining of a parapet, or breaft- 
work, and a ditch before it, to cover the be- 
fiegers againll any attempt of the enemy in the 
field. 

Line of countervalldtion, is a breaft work, with, 
a ditch before it, as the line of circumvalla- 
tion, to cover the beficgers againll any fally 
from the garrifon. 

Lines, are works made to cover an enemy, 
fo as to command a part of the country, with 
a breaft-work and a ditch before it. 

Retrenchment, a work made round the camp, 
of an enemy, to cover it againll any furprife. 

An epaulementy is a breaft-work of 8 or 10 
feet high, to cover the cavalry. The breaft- 
work of a battery is allb called an cpaulement. 

Approaches, in a Siege, are works or trenches 
which the befieging army make in the grounds 
in order to appro.ach and m.ake thcmfelves 
mailers of a fortified town, ^ith as little lofs 
as poflible. 

Counter-approaches, arc lines or trenches car- 
ried on by the befieged, in attempting to at- 
tack the lines of the beliegers in form, or to 
prevent approaches as much as poflible. 

I.inc of counter-approaches, a trench which the 
befieged make from the covert-way to the right 
and left of the beliegers attacks, in order to 
fcour their works. This line mull bcperfeftly 
enfiladed from tlie covert-way and the half- 
moon, &c. that it may be of no lervice to the 
enemy, in cafe he gets polTeirion of it. 

Batteries at a fiege, cannot be crefled ’till 
the trench is adv.inccd within reach of the can- 
non of the place ; that is, within what is ge- 
nerally undeeftood to be a jioint-blank range, . 
which js reckoned about 300 toifes, or 1800 
feet. 

Cannon is made tife of at a fiege for two 
different purpofes ; the firft, to drive away the 
enemy from their defences ; and the fccond, to 
difmount their guns. To produce thefe two- 

eftefts,. 
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efFefts, the batteries fliould not be above the 
mean reach of cannon -(hot from the place : 
therefore there is no poflibility of conflrufting 
them, ’till the firft parallel is formed j ami as 
the dillanre of the firft parallel from tlic fc- 
cond is generally 300 toiles, the batteries muft 
be on this line, or beyond it, nearer the town. 

The conftniAion of batteries belongs to the 
officers of the royal artillery, who generally 
confult with the engineer that has the direftion 
of tile ficge, as well about their fituation as 
about the number of their guns and mortars. 
I'hcy mull be parallel to the works of the 
town which they arc to batter. It is cufto- 
mary to place the mortar-batteries and gun- 
batteries fide by fide, and in the fame line, to 
the end that they may batter the fame parts. 
The life of both, as already obferved, is to de- 
molifii the enemy’s works, to difmoiint their 
guns, to penetrate into their powder maga- 
zines, and to drive the befieged from their 
works and defences.} as alfo to ruin and deftroy 
the principal buildings, by letting fire to the 
town ; and to fatigue and dillrefs the inhabi- 
tants in fuch a manner, that they lliall prefs 
the garrifon tofurrender. 

liiovack, is an extraordinary guard performed 
.every night during a fiege, to prevent any fuc- 
cours fiom entering the town. 

"To bombard, is to throw flrells into a befieged 
place, in order to burn anddefiroy ir, and by 
that means make the befieged capitulate the 
fooncr. 

Breach, is an opening made in the wall or 
.rampart of a fortification, with cannon or 
mines, fufficiently wide for a body of men 
to enter the works, and drive the befieged 
.out of it. 

Camp, in a Jic^e, is ranged all along the cir- 
rcumvallation, and within about 120 toifes of 
it : tlic army fronts the circumvallation ; that 
i.s, the troops have the line before and tliC 
town behind them. 

Caijftam, are fmall cafes or cherts, 2 or 3 feet 
.long, and i i foot broad, which are filled with 
powder, and fometimes with loaded lliells : 
they are fet fire to by means of a fauciflbn, in 
the lame manner as mines ; when buried un- 
der the glacis, are produftlve of a very good 
effeft. They rtiould never be placed nearer 
.than 6 or 8 feet to the infide of the covert-way, 
left they Ihould damage the troops that defend 
this poft. 

Capitulation, the conditions on wliich a place 
that is befieged furrenders, being articles 
agreed jon betweep the befieged and befiegers. 


The moft honourable and ordinary terms of 
capitulation are, for the garrifon to march out 
at the breach with arms and baggage, drums 
beating, colours dying, matches lighted, with 
fome pieces of artillery, waggons, and convoys 
for their baggage, and for the fick and wounded, 
&c. 

Caponier., a kind of double covert-way, 
made at the bottom of a dry ditch oppofite 
the curtains, to communicate with tiie out- 
works. It alfo denotes a work or lodgement 
on the glacis of a place, funk 4 or 5 feet into 
the ground, with a parapet on each fide, made 
with the earth thrown out of it, rifing about 
2 .feet above the ground, on which planks are- 
laid, well co.vered witli earth. 

Cavalier of the tretuhes, is an elevation which 
the befiegers make by means of gabions, within 
hall way or a-jds of the glacis, to difeover or 
to enfilade the covert-way. When this work, 
(firft invented by Mr. Vauban) is once finilhed, 
it is very difficult for the enemy to remain any 
where in the covert- way ; as they wt)uld be too 
much expofed to the troops placed on the ca- 
valiers. 

Chamade, is when a town befieged wants to 
capitulate, or to make fome propofals to the 
befiegers. In that cafe one or more drums 
mount the rampart, and beat what the military 
call a chamade. 

Chandeliers, are a kind of frames fit for hold- 
ing a quantity of fafeines, in order to cover the 
workmen from the enemy’s fire at a ficge. 'I'hey 
are made of two pieces of timber, raifed per- 
pendicularly on two other horizontal pieces, 
upon which they are fupporteil on botli fides by 
braces. The fpace between the two vertical 
pieces is filled with fafeines. 

Chevaux-de-frize, arc large joifts or beams of 
timber, about 5 or inches fquare, and 10 or 
12 feet long, through which pafs a number of 
wooden pins about 0 leet long, and i| inch dia- 
meter, ffiod with iron. They are made ufe of 
to ftop up narrow paflages, breaches, &c. during 
a fiege. 

Circumvallation, a work made of earth, con- 
fifting of a parapet and a ditch, with which 
towns arc furrounded when befieged. Very fcl- 
dom ufed now. 

To clear, is faid of thofe who make a fally, 
when they fill up the trench and beat off the 
enemy. 

CountervallatioH, is a fortification made of 
earth like that of the circumvallation, the in- 
tent of which is to fecure the troops employed 
in the ftege againft any infuk from the garrifon. 

The 
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The befleging army is between the circunwal- 
lation and the countcrvallation. The liilt 
fronts the county, and the Iccond the town. 
Almoftout of ufc at prefent. 

Epaulement, is the parapet of a battery of 
cannon or mortars at a fiege. This name' is al- 
io given to elevations of earth, which are fome- 
times made in the lines, to cover the cavalry 
from the fire of the place. In a fiege, epaule- 
ments arc generally made 9 or 10 feet high, near 
the entrance of the approaches. 

■ Rfcaladct is the attack of a place by fur- 
prife, and getting over the walls or rampart by 
the affifiance of ladders. 

Fafeines, art a kind of faggots made of fmall 
branches of trees, or brulh-wood, tied in 4 or 
5 places ; they are made from 2 to 10 feet long, 
and about i or i ^ feet diameter. Frequently 
ufed in fieges. 

Pitched fafeines, are fuch as are daubed over 
with pitch and tar, in order to deftroy the 
enemy’s works. 

Front attack, that part of a fortification, 
againfl; which the bcfiegcrs make their ap- 
proaches, and point their arrillery. 

Blinds, arc wooden frames of 4 pieces, round 
or flat, two of which arc 6 feet long, and 
.pointed at the ends, and the otMts 3 or 4 feet, 
which ferve as lj)ars to fadeh the twoMijird toge- 
ther. Their ufe is to fix them upri^K againlt 
the fidcs of the faps, to fuflain the earth, and 
to fallen the fafeines on the upper part, or to 
cover the fap, and to lay fafeines over them, to 
fccure the troops from ^nes and grenades. 

Cahiotts, are a kind of balkets without a bot- 
tom, every where equally wide, 5 or 6 feet 
high, and about 3 in diameter, having 9 or 10 
Hakes of about inch in diameter j which ex- 
ceed the balket-work 5 or 6 inches, and are 
pointed, fo as to Hick into the g:ound. They 
arc generally made by the miners and Tappers. 

Stuft gabions, are large gabions filled with 
difiVrent things, to prevent their being per- 
for.ited by muflcet-lhot ; the Tappers roll them 
before them, to cover diemfclves againd the 
fire of the place. 

Herijfons, are large beams or trees, of the 
length of a breach made in a fortification, duck 
diick with iron fpikes, and rolled down upon 
the breach, to hinder the bcfiegcrs from mount- 
ing: they are fometimes made to flide witli 
rollers. 

Infulting a work, is to make a fudden and 
open attack upon it. 

Invtfting a place, is to furround it with troops 
on aiU fides, fo that the town ihall receive no 
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fuccouis of men or provifions. This is pro-’ 
pcrly the firll ojicration of a liege. 'Ihe body 
of troops invefling a town flioui'd at Icall be us 
llrong .again as the garrilbn : they arc to divide 
themfelvcs into feveral jiarlies, die better to 
take pofleflion of all the avenues leading to the 
place. By day they lliould keep themlelves out 
of the reach of cannon-lhot? but as foon as it 
is dark, they mud approach much nearer, the 
better to be able to fupjiort cacli other, and to 
draiten the town. 

The invfeiiig is generally made by cavalry; 
but when the country is cut with ravins, or 
hollow ways, or when there are woods in the 
neighbourhood of the place, then there mud 
be Hkewife a body of infantry to guard all the 
avenues, and even to dop u]>, by a kind of 
retrenchments, fuch as might be the cafied to 
penetrate. 

A few days after the invejling, the befieging 
army arrives, and is difpofed o^ round the town 
by tlie engineer, who directs the fiege, and the 
lines arc opened, &c. 

Line of circumvallation. Sec GiRcyMyAi.LA- 

TION. 

Line of conntervallation. Sec Counterval- 

LATION. 

Line of counter-approach. Sec Approach. 

Lodgement, is a kind of retrenchment made 
openly in fomc part of a work, from whence 
the enemy have been driven, in order to main • 
tain that pod, and to be covered from the fire 
of the neighbouring works. It is always made 
by the bcfiegers in foine part of a fortification, 
after the ’befieged have been driven our. 

Opening of the trenches, is when the worltmeii 
begin to dig them, at the firll commencement 
of a fiege. 

Parallels, or places of arms, are a part of tlie 
trenches, which furround the whole front at- 
tacked, and ferve to hold the foldicrs, who arc 
to protcdl and fupport the workmen ; they arc 
about 8 or to feet deep, and 16 or t8 feet 
wide. 

Park, in artillery, is the place where all the 
ammunition and magazines are fecured for an 
army carrying on a fiege. It mud be in I'ome 
part moll remote from the town, and the lead ex- 
pofed to be infultcd, but on the lame fide where 
the attack is to be made : it is generally made 
in the form of a-lqiiare rtdour, with a breaft- 
work and a ditch round it, and the entrance 
covered with a redan, or fmall ravelin. 

Pickets, are a kind of dukes, lharp at one 
end, to hold the ‘fafeines together in making 
faps, lotlgements, and filling up of ditches, &c. 

F f in 
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ID a fiege. They are 3 feet long, and about 
1 J inch diameter. 

Place of arms, in the operations of a fiege, 
is what we generally call the parallels. 1 hey 
arc the parts of a trench oppolitc to the front 
attacked. 

Place cf arms, in a dry ditch, is a kind of 
covert-way made at the extremity of the faces 
to def -nd the ditch at a fiege. 

, y)n(ii tcr, .at a is a part of the army, con- 
lifiii'.g of one or more brigades, and generally 
under t'le command of a general ofiicer. It 
li’kewife implies iiie incampment of the be- 
fjegers. 

Sally, at a /iey;e, is wlicn a body of troops go 
privattly out of a befieged town, fall fuddenly 
Opon the befieger®, and ilcllroy part of their 
woiks, nail their cannon, and do every other 
damage they can. 

Sand bag;s, are made about 2' feet high, and 
8 or to inches diameter: they are filled with 
earth, and cover the workmen in making their 
appro.aches. They arc fometimes placed on 
tlie ram [tarts, three together, for the troops to 
fire through. 

. Saps, in a /ie<re, are trenches made under 
rover from the lire of the place, behind a 
inaiulef or iluft g.ibi<)n : they are generally 10 
nr 12 feet broad. 'I'Kls w'ork differs from the 
trenches, in as much as the latter are made un- 
covered. The f.tp has alfo lels breadth } but 
when it is as wide as the trench, it bears the 
lame name, 'riicrc are various forts of fa|)s,viz. 

Siv^k’fap, is that which is made -on one fide 
only, or, which is the fame thing, has only 
ope paraitct. 

Duibic fap, has a parapet on each fide, and is 
carried on wherever its two fiJes are feen from 
the plac e. 

J-iyivy fap, is that in which tlie befiegers do 
not give thcnilelvcs the trouble of filling the 
gabions with earth : it is made where tJie work- 
men are not much expol'ed, and in order to ac- 
celerate tlie apjMoaclK s. 

Siip-fayyits, are a kind of fafelncs, but only 
3 feet long, am! about inches in diameter. 

V are ar.oclier fpecies of fa feines, I rom 
i: to 19 feet locig, aiv.i from 8 to ioincl.es 
in di’ViV.cter, and are ufed in making batt- 
le; ic;;, and n-p.iiriug the breathes. 

SirlL’. See Sally. 

1 'riil, or rci.r cf t'^e trench, is the firfl: work 
the befiegers make when they open the trenches. 

'Pamhoii , is a kind oftraverfe, at the u| per 
end of the trench or opening made in the glacis 
(Q communicate with tlie arrows, 'i'his work 
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hinders the befiegers from being mafters of the 
arrow, or difeovering the inli.le of the place of 
arms belonging to the covcrt-way, 

Traverfes, in ^ fiege, is a ntime given to a kind 
of retrenchment made in the dry ditch, to de- 
fend the palfage over it. 

Trenches, ate a kind of palfagcs or turnings 
dug in the earth, in order to approach a place 
wiihout being feen from its defences. 

To turn a vsark, is to cut o.T its communi- 
cation' with the place, endeavouring to take it 
by its gorge. A work is faid to be turned when 
the befiegers get between that work and the 
place. 

IVed-pttcks, ufed in a fiege, differ from fand- 
bags, in this only, that they are much larger, 
and inllead of cartli tlicy are filled with wool. 
They arc ufed in making lodgements in places^ 
where there is but little earth, and for other 
fimilar purpofe.s. They are about 5. feet high, 
and 1 5 inches diameter. 

Rear of an attack, is the place where the at- 
tack begins. 

Front, or bead of an attack, that p.irt next to 
the [dace. 

• Mantlets, are wooden fences, rolling upon 
wheels, of 2 feet diameter; the l ody of the 
axle-tree is ab^t 4 or 5 inches fquare, .and 4 
or 5 feetlMg; fo which is fixed a pole of 8 or 
10 feet long, by two fpars ; upon the .axle-tree 
is fixed a wooden panapet, 3 feet high, made of 
3- inch planks, anel 4 feet long, joined with 
dowel-i)ins, and two crofs-bars: this parapet 
lean.s fomewhat towards the pole, and is fup- 
ported by a brace, one end of which is fixed to 
the p.'ile, and the other to the upper part of 
the i)arapet, 'I'hcy are ufed to ctjver the fap- 
pei'^ in front againll mufket-n:oc. 

Craves feet, or 1 is a kind of iron, with 4 points, 

Chaujfe-trap, J fo difpofed, as always to liave 
3 points' do\v!;w.\rd.s, anil 1 upvvards : they 
icr’ve alfo to (fop the liOiTe. 

in Sii.GEs are, ift. The approachc.s 
fliould be made without being feen frotn the 
town, cither dircdlv, obliquely, or in the 
fltink. 

2. >{o more works fltould be made than arc 
neceffary for a’pju oaehing tlie jilace without being 
feen; i, c. the befiegers fliould cairy on their 
apjiroachcs the lliortefl way ppflible, confillcnt 
with being covered againft the enemy’s fi,< . 

3. All the parts of the trenches Ihoou'. mii- 
tiKilly fupport each other ; and thofe whiefi are 
fartheft advanced, fliould be diftant from thofe 
that defend them above 126 or 130 toifes, t\iac 
is, within muflcet-lhot. 


4. The 
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4, The parallels, or places of arms the mofl: 
dillaiit from the town, (hoiikl have a greater 
extent than thofe which are the ncarcil, that 
the befiegers may be able to take the encmv in 
flank, fliould they.refolvc to attack the neircit 
.parallels. 

'I Ji; trench Ihould be opened or bepin as 
near as poflible to the place, without expoflng 
t!ic tioops too much, in order to accelerate and 
diminilh the. operations of the fiege. 

6 . Care fliould be taken to join the attacks j 

• that is, they fliould have communications, ro 

• the end that they n>ay be able to fuppoit each 
other. 

7. Never to advance a work, unlefs it be well 
fupported ; and for this reafon : in the interval 
between the ad and 3d place of arms, the be- 
/ii-orrs fiioulil make, on both fules of the 
trenches, final ler places of arms, extending 40 
or 50 toifes in length, parallel to the others, 
and eonfli lifted in t!ie lame manner, which 
will ferve to lodge the foldiers in, who are to 
proteft the works tlefigned to readi the 3d 
place of arms. 

8. tftillrve to place the batteries of cannon 
in the rontimiation of the faces of the parts 
attacked, in order to filence their fire } and ro 
tlie end that the approaches, being protefted, 
iiiay advance with great fafety and expedi- 
tion. 

o. I'or this reafon the befiegers fliall always 
embrace the whole front attacked, in order to 
have as much fpace as is rct]uiritc to place the 
flatteries on the produced, faces of the works 
attacked. 

• iQ, Do not begin the att.ack with works that 
lie clofe to one another, or with rentrant angles, 
which w'ould expofe the attack to the crols fire 
of the enemy. 


S for f s' required for a month's Siege are as folh'jo: 

Powder, as the garrifon is more or 

lefsftroiig - - 8 or 900,000 Jb. 

I for battering pieces 
^of a lefler fort 


Shot 


Battering cannon 

Cannons of a lelTer fort 

Small field-pieces for defending the lines 

Mortars for throwing [ 

.Shells for mortars 
I land grenades 
Leaden bullets 
Matches in braces 
Flints for mulkets, beft fort 


6ooo 
:o,ooo 
80 
40 
ao 
24 
12 

- 15 or 1 6, coo 

40,000 

- 180, coo 

. 10,000 

100,000 
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Platforms complete for guns 

1 

.>.;!bi 

Platforms for mortars 


i \ -> 

r carriages -for gUiis . - 

- 

(j') • 

Sparc < mortar-beds 

- 

ro • 

[ Ijninges, rammers, ac.d ktii 


'-'O 

Tools to work in trenches 


•O') 

Several Iiand-jack.'!, gins, fl 

ing-CM:c^ 

, tvu 

veiling forges, and otlier engi 
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raife and carry heavy bui then.', j fparc iimlier, 
and all forts of miners tco’s, mantlets, iluficd 
gabions, fafcine.s, jiicket'-, and g.\b'.ons. 

SKiNAl., in the art of c.v'/, a certain figri 
agreed upon for the conveying intelligent e, 
where the voice cannot reach. Si^irls are fre- 
tjucntly given for the beginning of a battle, or 
an attack, ufiially with drums and trumpet;;, 
and lijmetimes with Iky-rockets, &c. 

StG.vAr.-_/7,ifj, in ancient military hijlory, was a 
gilded fliield hung out of the admiral's galley j 
it was fometimes a reil’ garment or banner, 
termed During tltc elevation of 

this the fight continues, and by its tU*j;rdfion 
or inclination towards the right or left, tiic rdl 
of the fliips were direfted how to attack their 
enemies, or retreat from them, 

SIL.LON, in fortification , is a work raijed in 
the middle of a ditch, to defend it wlicft it is 
too wide. It has no particular form ; fome- 
times made witli little baftions, half-moons, and 
redans, which are lower than the works of the 
place, but higher than the covert-way. It is 
more frequently called envelope, which fee. 

SIMILAR polygons, are fuch .as have their 
angles fevcrally equal, and the fides about thole 
angles proportional. : » 

• SIMITAR, in war, a crooked or falcated 
fword, with a convex edge. Not iii ufc now. 

SIXAIN, in ancient military lift on', an order 
of battle, wherein fix battalions being ranged 
in one line, the ad and 5th arc m.ade to ad- 
vance, and form the van-guard ; rlie i ft .and 6th 
to retire, and form the rear-guard ; the jd and 
4th, remaining on the fpot, to form the body of 
the battle. 

SKIRMISH, in war, a difordcrly kind of 
combat, or encounter, in prefence of two 
armies, between fmall parties who advance from 
themain body for that purpofe, and introduce, 
or ilPate to, a general fight. 

SLEEPERS, the undermoft timber of a gun 
or mortar-battery. See Pi-atform. 

SLEETS, are the parts of a mortar going 
from the chamber to the trunnions, to ftrengthen 
that part. 

SLlNG-c<tr/, See Carriacs. 

SOCIETT, 
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SOCIETY, in general, denotes a number of 
jperlbns united together for their afliftance in 
promoting the arts and fciences, fccurity, in- 
tereft, or entertainment. 

SOLDIER, a military man lifted to ferve a 
prince or llatc, in confideration of a certain 
daily pay. 

Soldiers arc properly the land-forces of a 
Icingdom, or ftare ; but in England it is againft 
the ancient law to keep an army of foldiers in 
time of peace. Where any foldier that is law- 
fully retained Ihall depart from his colours 
without leave, he is declared to be guilty of 
felony by i8 lien. VI. c. 9. and every foldier, 
who either caufes a mutiny, or deferts the fer- 
vicc, lliall be punilhed with death, or other- 
wife, as a court-martial lliall think fit. All 
erfons fufpefted of defertion are to be appre- 
ended by conftables, who Ihall be allowed a 
ireward of twenty (hillings for every fuch 
deferter. 

By 4 Geo. I. c. 4. it is ordained, that no 
foldier lliall be taken out of the fervice by any 
procefs in law, unlefs it be for fome criminal 
matter, or where the debt he owes amounts to 
ten pounds at the leaft $ of which affidavit is 
to be made, &c. Soldiers muft be quartered 
in inns and ale-houfes only, and not in private 
fioufes, without the confent of the owners, un- 
der certain penalties ; and where viftuallers rc- 
fufe Ibldiers quartered on them, or conftables 
receive any reward for cxcufing their ncgledb, 
they forfeit a fum not above fifty pounds, nor 
under tjiirty Ihillings, by 3 Geo. II. c. 1. A 
perfon inlifted for a foldier, within four days 
after, is to be carried before the next juftice or 
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chief magiftrate of a town, and i) to declare 
his afient that he lifted voluntarily, &c. ; but if 
he then diffents therefrom, on his returning the 
money received, and paying twenty (hillings, 
he may be difeharged. In cafe any fubjeA of 
Great-Britain or Ireland (hall lift or enter him- 
felf, or procure any one to be inlifted a foldier 
to go beyond the feas, without leave obtained 
from his Majefty, fuch perfon (hall be punilhed 
as a felon by 8 and 9 Geo. II. There are 
afis annually made for punilhing mutiny, 
&c. of foldiers and falfe mufters, and for 
the better payment of the army and their 
quarters. 

SOLID bajtien. Sec FoRTifiCATioN. 

SOMMERS, in an ammunition-waggon, are 
the upper fides, fupported by the ftaves entered 
into them with one of their ends, and the other 
into the fide-pieces. 

SORTIES, in a ^ege, parties that fally out 
of a town fecretly to annoy the befiegers, and 
retard their operations. 

SOUND. The experiments are numerous by 
which it has been found, that found is audible 
to the diftance of ^o, 60, or 80 miles ; but 
Dr. Hearne, phyfician to the king of Sweden, 
tells us, that at the bombardment of Holmia, in 
1658, the found was heard 30 Swedilh miles, 
which make 180 of ours : and in the fight be- 
tween England and Holland in 1672, the noife 
of the guns was heard even in Wales, which 
cannot be lefs than 200 miles. 

The velocity of found is 380 yards, or 1 14a 
feet in a fecond of time, as found by very ac- 
curate experiments. Hence the following 
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By this table we can cafily mcafure the di- 
Baace of the clouds producing thunder and 
lightening j for fuppofe, from the moment we 
obferve the flajh, to the moment we hear the 
ilroke of thunder, we count four feconds} 
which find in the table j and oppofite thereto, 
you will find 1 522 yards, a feet, for the diftance 
®f the cloud. In like manner the diftance of 
Jliips at fea, of batteries in a fiege, &c. is 
known by firing of guns. Example: On feeing 
the flafti of powder, count the feconds ’till you 
ktar the report, which fuppofe 2j, the number 
oppofite thereto is 856 yards, i foot, and 6 
inches, the diftance of the gun from the place 
you. ftand at. The horizontal range of a 
fhell may likewife be found in this table. Ex- 
ample: Square the number of feconds, multi- 
ply that produA by 167;, and divide by 3, which 
gives the number of yards of a horizontal pro- 
ieftion at 45" : or, to avoid fraftion.s, multiply 
the feconds by 193, and divide by 36, which gives 
the fame anfimr. For 1 2 X 12;:: 144 X 1677 = 


-- i= 772: or 12 X 144 X »93 = "rr 
= 77 1 as before. 

The exaftnel’s of meafuring diftance.s by 
found, has been fulficiently proved, by me.ifiir- 
ing the fame diftances by trigonometry. 

SOW, in ancient military lift cry, a kintl of 
covered filed, fixed on whechs, under which the 
befiegers filled up and palled the ditch, fapped 
or mined the wmII, and fometimas worked a 
kind of ram. It had its name from its being 
uled for rooting up the earth like a fwine, or 
becaufc tlie foldicrs therein were like pigs under 
a low, 

SPATTERDASHES, a kind of covering 
for the legs of Ibldiers, made of coarfe linen 
waxed over, and buttoned tight 5 by which tlic 
wet is kept off. 

SPATTS, a fmall fort of fpatterdanie.s, tliat 
reach only a little above the ancle, much worn 
by the royal artillery, and gentlemen cadets. 

SPIESj in xvar, are perlbn.s employed to 

give 
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give intelligence of what the enemy is doing. 
They Ihould be well paid : who pays rlwrm ill> 
is never well ferved. Tliey fliould never be 
known to any body, nor fliould they know one 
another. When they propofe any. thing very- 
material, fecure their perfons, or have their 
wives and children as hoflages for.their fidelity. 
If they -arc apprclicrided, they immediately 
fiificT death. 

SiMEs arc found in the cabinets of princes, in 
the clofets of minilfers, amongft the oflicers of 
the ariny, and in the councils of generals ; in 
towns belonging to the enemy, and in mona- 
ftcries. > The greateft generals flrongly recom- 
mend them, whatever expence they may occa- 
fion ; and ndecd a commander had better be irt 
want of many particulars, however ncccflary, 
than be dettitutc of fpies. Nothing fliould be 
Iparcd to procure them ; and even tlie promiles 
made to them fliould be obferved with themoft 
inviolable integrity. 

.SPI.ICF,; A rope is faid to be fpliced^ yrlien 
•thei'cyeral llrands of each end, being untwifted, 
are wrought itito one another in a peculiar man- 
ner, known to all artillery-inen. 

Sl’TKi'S, \n gunmry. See Hand-Spikes. 

SPIN, or lo fpiit hay, is to twill it up in 
ropes, very hard, for an e.xpidition 5 by which 
means it is lefs bulky, and lei's troublefome 
for the cavalry to carry behind them. An ex- 
pert liorfemaa. can fpiii live days forage into a 
very narrow conSpaf;. 

SPONTOON, is a weapon much like a hal- 
bcid, now irfcd infbcad of a half- pike .by the 
officers of foor. \Vheii the Ipontoon is jdanted, 
.the regiment halts ; when pointed forwards, the 
regiment marches ; and when pointed back- 
wards, the regiment retreats. 

SPONCiP'., in p^unnery, is a cylinder of v/ood 
fixed to a handle, wliofc diameter and length 
are equal to the fliot in guns, covered with a 
bmb-lkiii to clean the piece with, after it has 
been fired. 

SPURS, in old fortifications, are walls that 
•crofs a part of the rampart, and join to the 
town- wall. 

SQy.A.DRON, a body of cavalry, coni- 
pofed of three troops. The number is not fixed, 
but is generally from 80 to 1 20 men. ' The 
cldcft troop always nkf's the right of the fqiia- 
dron, the lecond the left, and the youngeft the 
centre. 

. SQUADS, in a ye«yi’, are certain di- 

vifions of a company into fo many fquads, ge- 
nerally into 3 or 4. The ufe of forming com- 
panies into as many fquads of infpeftion as it 
has ferjcaiKS and corporals, is proved by thofe 
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regiments who have pracliied that method i as 
by it tlie irregularity of the foldiers is confidc- 
rably reftrained, their drefs improved, and the 
difeipline of the regiment in gcnefaPmoll re- 
markably forwarded, p'.very officci;,lhould have 
a roll of his company by fquads. 

SQUARE battalion of men, is that which is 
compolcd of an equal number ofimeii in rank 
and file. To make a fquare battalion of men, 
whole number is known, as 50, take the nearell 
fquare roeft, which is 5,: for the number of men 
in rank and file. ' 

Sqitare bhiialion of ground, the number being 
likewilb determined, as.-fid, that number mull 
be multiplied by 3, the number of feet that 
each man takes in front, and the produd, 1 80, 
divided by 7, the number of feet each man takes 
up in depth,, or the diflancc of the ranks : the 
quotient is 25, the fquare root of whicli is 5, the 
number of men in each file :• by the root 5 you 
divide 60 j the quotient Is 12, the number of men 
in each rahk. 

Solid S(iiMRE, is a body of foor, where both 
ranks, and files arc equal. It \vas fornu r.lv held 
in great dleem ; but when the prince of Nalfau 
introduced the hollow lipiare, tlti.s was loon 
negledled. Both the Iblid and liollow fquare 
are almolt exploded from taflics. 

llcllc-jo Square, is a body of foot drawn up 
with an empty fpace in the centre, for the co- 
lours, diuins and baggage, facing every way to 
charge the horl'e. 

STAEE, in military matters, confifls of a 
quarter-mallcr-gcneral, adjutant-general, and 
majors of brigailc. The llafl' properly exiils 
only in time of war. See Quarter- master- 

OENERAL, &C. 

Regimental Staff, confifls in the adjutant, 
quarter -mailer, chaplain, and furgeon, &c. 

STANDARD, in war, a fort of banner or 
flag, borne as a fignal for the joining together 
of the feveral troops belonging to the fame 
body. 

The flandard is ufually a piece of filk i -| feet 
Iquare, on which is embroidered the arms, de- 
vice, or cypher, of the prince or colonel. It is 
fixed on a lance 8 or 9 feet long, and carried in 
the centre of the firfl rank of a fquadron of 
hoiTc, by the cornet. 

ST.Vl’I.hS, in artillery carriages, are driven 
into the fide-picccs of gun and mortar carri- 
ages, to faften the keys of the eye-bolts by 
means of chains : there are alfo flaples to the 
lockers of gun-carriages, &c. 

STAR-/(jr/, in fortification. Sec Font, and 
Fortification. 

- S.TAVES, round and flat* ufed in ammuni- 
tion 
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don and otiicr waggons or carts, arc round and 
ffat fticks between the fommers and fide-picccs, 
sjfo in common and fcaling ladders. 

STAYS, in truck carriage’^ are the irons 
which are fixed one end under the fore axle- 
tree, and the other, to the fide-pieccs, in the 
form of an.S. 

’ STEGANOGRATHY, the art of fccrct 
writing, or of writing in cyphers, known only 
to perfons correfponding, and inuch ufed in the 
army. 

■ Sl'OLE. See Order, of the Stole. 

STONES, in military arcliletlnre, mav be 
diftinguilhcd into tv/o forts j that is, into hard 
and foft ; hard Hone is that whicli is expofed to 
the open air, fucli as rocks, and which lies lo.ofe 
upon the furface of the earth : the foft ftone is 
that which is found in quarries, and under* 
ground. It is undoubtediy true that the hardcll 
ilones make the mod durable works; but 'as 
tfiene is feldom a fulHcient quantity to build the 
whole fortification, tlie bell ferve in the f.icihgs 
of tlie work, in the foundations, and Where 
the woiks are expofed to the violence of the 
waves. 

I'he Hones of fome quarries are very foft, and 
eafil)' woiked, when firft taken out; bur, wdien 
expofed for fome time to the open air, become 
very hard and durable. 

As there is undoubtedly a kind of fap in 
flroncs as w'cll as in timber, by which the lame 
fort of Hone, taken c ut of the fame quarry, at 
one iVafon, will moulder away in a fev/ winters, 
bur, when dug -nit in another fealbn, will nfift 
the weather f-r many ages ; Hones Ihould al- 
ways be dug uji in the fpring, tljat they may 
have time rodry belbre the cold weather comes 
iii ; for the heat of the fun will cxtratfl the 
gieatell parr of the nnoiHure, 'wliich oth'erwife 
flcpands in fioHy weather, andcavifes tlic Hone to 
Ipiinttr (as examjjle teaclxcs) although it is 
ofherwife h u d and troed. 

AsM-ones lie in the quarries in horizontal beds 
or Hrara, (that is, they cleave in tJiat direction) 
and have likewife a breaking vein, which is 
perpendicuhr to the former; both thelc di- 
reftions miiH be obfe rved in cleaving, as well as 
raifing them out of their beds. Stones tliat will 
not eafdy cleave iniiH be blown up by gun- 
powder. 

Marile, is of various forts and colours ; the 
moH beautiful of which is exported from abroad. 
The marble found in Elngland is moHly blaekifii, 
and fo very hard and difficult to polifh, that 
very little ufc is made of it, except to burn and 
make lime. 
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irrtf-STONEs, come from Reygate, anil ferve 
chitJfly for chimneys, hearths, ovens, furnaces, 
and Hoves ; being a dry, porous, gritty llboc, 
which bears the heat without breaking; on 
account of this quality, it is called fire- 
Jlone. 

Purkeck -Sro’fCf., is a hard, grcyifli Hone, and 
ferves chiefly for paving, coping of walls, and 
for all fucli other iiHs where Hrongth is required, 
it being the moHhard and durable Hone, except- 
the Plymouth marble. It is found on Puibcek • 
ifland. 

Rrtjf-S roNE, is of a bluilh colour, and com- 
monly ufed in paving : but there is a Hone 
CdWed- Kentijh ra'', tliat is very ufi*ful in build- 
ing; they fplit very calTly, and yet arc \ cry- 
hard. 

I'ree-SroNE, more generally called Portland- 
jt'ene: it is a fine whitifli Hone, wirlioiit'.my veins. 
I'liisflone is very foft when it comes out of tlic 
quarry, works very eafily, and becomes very 
hard in time. Hence it is very fit for military 
works. It'coHs at out nine-pence a cubic foot 
upon the fjiot. 

Alabajler, is a clear wliitifh Hone, not unlike 
coarfe marble. It is plentiful in Ibme parts of 
Italy ; but there* is none to be found in England. 
It is to be had in great abundance in Scotland, 
and makes the very bcH of lime. 

or Aberde n wbiitt is of a greyilli co- 
lour, intermixed with veins, not unlike coaife 
marble. This Hone is the littell of any for 
military works ; becaule it withHands the wea- 
ther, and the violence of tlie wave.'-', better than 
any Hone found ‘in England. 

STOPPA(»]*',S, in a miiitt.iy flnfct is a dc- 
duclion of fome part of a foldier’s pay, the 
better to provide him with ncceflaries. A fol- 
dicr Ihould never be put under a greater weekly 
ftopjiagc from his pay, than what will afterwards 
leave him a fuJlieiency for mefling. - Six-pence 
a week, bcfidts arrears, is as mueli as they can 
fpare. 

.S’rORE,-/t(!’/’/>fr, in ivar-time, muH take care 
of the Horcs in the magazines, fueli as the pro- 
vifions, forage, &r. receive tlic fume from the 
contraftors, and deliver them our to the troops. 

I Ic has feveral clerks under him, a}>pointcd to 
the dilFerent depai tments, of provilions, hay, 
Hnaw, oats, ike, Jn time of peace he Iws charge 
of all the king’s Horcs, belonging both to land 
and fea-ferviee. 

S'PORM, in military affairs. ■ See Strata- 
gem. 

STRATARITHMOMETRY, in ttw, the 
art of drawing up an army, or any parc of it, in 

any 



S T R 

r.'\- givtn {',c();iicci i<:al ; and of cxprcfRng 
the nnmlxr of nun contained in Inch a fis^ir, 
•ii they ftai.d in order ofbaiilej cither at hand, 
or at any diftanee afligned. 

STRAl'ACiKM, in tiv.T, any device for rhe 
deecivinsr and furj)! ifiiig an anny, or any body 
ut men. See Si’Ri'uisr. 

.'''I RAV, . / is a word of coiirmand 

fo dilmils the foliiicr;. when they have grounded 
tin !r anr:, il) that tlit y may be ready on the 
.fill! ngn.ll given. 

b'l'Kl' AliS, are tlie iron bands on the out- 
fute of the wheel to bind the fellies Itrongly 
together. 

S'rREAK"»<7/7.«, aie thofe driven through the 
Ibealis into the fellies. 

SUBA1.,TKRN. See Oumcer. 

an officer in the horfe-gnard?, 
who ranks as comet. 

Sv'a-linHiea/iiii, an offieer in the royal regi- 
ment of artillery and fiizilccrs, wlitTe they haV'C 
no enfigns ; and is the fame as fccond lieutenant. 

; SUBORDINATION, in militatj matters, 
confilh in a perfect fubniiflion to the orders of 
fufX'Tiors 5 in a pcrfcdl dependence, regulated 
by the riglits and diirje.s of every military man, 
/rom the foldier to the general.' SuierJirntm 
Ihould fhow the fpirit of the chief in all the 
members ; and this finglc idea, which difplays 
itfelf to the loft attention, fufficcs to fleow its 
importance. Without fulcrdintition it is im- 
jioHiblc that a corps cnifftippori itfelf ; that its 
motions can be directed, order eftablifhed, or 
the fervice carried on. In ciTecft, it hjubordi- 
iiation that gives a fovil and harmony to the fer- 
•vicc ; it adds ftrength to authority,’ and merit 
to oliedieneci it fupports the ftaff of the 
marllial, as the fwbrd of tiie foldier, which le- 
enres the cificacy of the command, atvd the 
honour of the execution : it is ful/ardination 
which prevents cveiy tlifordcr, and procures 
every aclvantatrc to an ariv,y, 

SUBhiyiENCK, in the militai'y ert, i.s the 
money paid, weekly or monthly, to both officer 
and foldier, but not amounting to their full 
pay : the difference is called arrecYs. See P.vy. 

SUCCOUR, in "Mir, the effort made to re- 
liev'e a place ; that is, to raife tlie fiegc, and 
force the enemy from it. 

SUr.T'HUR, or byimjlone, a mineral, very 
ufeful in making gun-powder and artificial 
fire -works. 

SURFACE, in fortificafio'ft, is that part of 
the fide which is terminated by the flank pro- 
longed, and the angle of the nureft b.i:ftiOn : 
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the double of this line with die curtain is equal 
to the- exterior fide. 

SURPRISE, in war, to fall on an enemy 
unexpeftcdly, in marching through narrow and 
difficult paffes, when one part has pafled, foas 
not eafily to come to the fuccour of the other 
as in the paflage of rivers, woods, cnclofures, 
&c. A place is furprifed by drains, cafe-mates, 
or the iflucs of rivers or canals ; by encumber- 
ing the bridge or gate, by waggons meeting and 
ftopping each other j fending foldicrs into the 
place, under pretence of being defericrs, who, 
on entering, furprife the guarcl, being fuftained 
by troeps in ambufh near the place, to whom 
they give entrance, and feizc it j foldiers fome- 
times drefled like peafants, merclvants, Jews, 
priefts, orwomen. The enemy fomctinies fend 
in their foldiers, as if they were yours coming 
from the hofpital, &c. they alfo drels their fol- 
diers in your regimentals,who, prefenting them- 
felves at your gate as fuch, are immediately ad- 
mitted, feizc the guard, and become matters of 
the place. Sonvetimes houfes arc fet on fire, and 
whilft the garrifon comes out to extinguifh it, 
troops who lay in ambufh march in, and furprife 
the place. Officers commanding guards at the 
principal gates are lured out under various pre- 
tences, fo contrived as to feize the gate in 
coming in with them. Sometimes an alarm is 
given at one fide of the garrifon, whilft you 
enter fccretly at the other, at that time too often 
neglcfted. 

SURRENDER, in war, to lay down your 
arms, and furren^r yourlclf prifoncr ; to give 
over a town, poll, or other fortification, agiee- 
ably to articlft, &c. 

SURVEYOR of the ordnance. See Ord- 
nance. 

SUTI..PR, in war, one who follows the armj:, 
and furnifhes provifions for the troops. They 
pitch their tents, or build their huts, in the rear 
of each rt giment, and about heat! quarters. 

SWAI.LoWS-/<»/ 7, in fortifiatticn, an out- 
woik, differing from afingle tenaille, as its fidcs 
are not parallel, like thofe of a tenaille ; but 
if prolonged, would mtet and form an angle 
on the middle of the curtain j and its head or 
front compofcd^lf faces, forming a re-entering 
angle. This work is extraordinarily well flanked, 
and defended by the works of the place, which 
difeover all the length of its long Tides, &c. 

SWEEP-Aar, of a waggon, is that which is 
fixed on the hind part of the fore-guide, and 
pafles under the hind pole, w'hich Aides upon 
it. 
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SWt^G‘tree, of a waggon, the bar faftened 
acrofs the fore-guide, to which the traces of 
the horfes are faftened. 

SWORD, an offenfive weapon worn on the 
left fide, and ferving either to cut or llab : its 
parts are the handle, guard, and blade j to which 
may be added the bow, fcabbard, chape, and 
pummel. 


Broad-S^oMt an original weapon of Scot- 
land ^ it is fometimes called a back-fword, as 
haying but one edge : it is balkct-lundUd, and 
3 feet a inches long. 

Swomi'i-Mt, generally made of leather, fome- 
times of filk, anil fometimes of ftccl chains : 
it is worn about the waift, to carry the l\vc>rd 
in. 



T ables, in mUitaiy affairSt a kind of 
regilter to fet down the tlimenfions of 
carriages for guns, mortars, &c. allb for the 
pradlice of artillery, charges of mines, &c. See 
Supplement. 

TACKLE,S, are more particularly ufed for 
fmall ropes running in pullies, the better to 
manage all kinds of ordnance. See Gin. 

TACTICS, in the art of war^ the art of dif- 
cipHning armies, and ranging them into forms 
proper for fighting and manceuvring, &c. 

In tlie time of the Romans, the Gauls and 
other nations on the continent fought in the 
phalanx order. It is this order which ftill pre- 
vails through all Europe, except that it is de- 
ficient in the advantages and utility which Po- 
lybius aferibes to it, and is injured and dilgraced 
by defefts unknown in the ancient phalanx. 

InTurenne’s days troops were ranged 8 deep 
both in France and Germany. Thirty years 
after, in thetimeofPuyfegur, the ranks were re- 
duced to 5, in the lall Flanders war to 4, and 
immediately after to 3. 

This part of the progreflion from 8 to 3, 
being known, we eafily conceive how the files 
of the phalanx had been diminifhed from 16 to 
8, in the ages preceding Turenne. It is to be 
prefumed that this depth was confidered as fu- 
perfiuous, and it was judged neceffary to cur- 
tail it, in order to extend the front. However, 
the motion is of very little conlequence j we 
are now reduced to 3 ranks : let us endeavour 
to find out what qualities of the phalanx have 
been preferved, and what might have been 
added thereto. 

To fliew that we have preferved the defefts 


of the phalanx in Europe, 1 fiippofe 2 bodies 
of troops, one of 8,000 men, ranged as a jiha- 
lanx, 1 5 deep ; the other, a regiment of 3 bat- 
talions, confifting only of 1500 men, drawn 
up in 3 lines after the fame manner. Thofe 
two bodies lhall be perfeflly equal in extent of 
front, and lliall differ in nothing but in the 
depth of their files : the inconveniences and 
defciffs, therefore, occafioned by the length of 
the fronts, are equal in both troops, though 
their numbers .are very different ; hence it fol- 
lows, that in Europe the eflential defefts of 
the phalanx are preferved, and its advantages 
loft. 

Let the files of this body, of 8,000, be after- 
wards divided, and let it be reduced to 3 in 
depth ; its front will then be found 5 times 
more extenfive, and its depth 5 times lefs: we 
may rliereforc conclude, that the defefts of 
the phalanx arc evidently multiplied in the 
taftics of Europe, at the expence of its ad- 
vantages, which confifted in the depth of its files, 

7 'he progrefs of the artillery has contributed 
greatly to this revolution. As cannon multi- 
plied, it was ncccfTaiy to avoid its effefts ; and 
the only method of doing it, was doubtlcfs to 
diminiili the depth of the files, 

'FAIL, of the trenches, is the poft where 
the befiegers begin to break ground, and 
cover thcmfelves from the fire of the place, 
in advancing the lines of approach. See 
Trenches. 

TALUS, in fortification, a flope made to 
the works of a fortification, both on the out- 
fide and infide, to prevent the earth from rolling 
down. 

Gg 
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Exterior Talus, is theoutfideflopc of a work 
towards the country, and Hiould be as fmall as 
polTible, that the enemy may not find it eafy to 
be mounted, either by efcalade or otherwife: 
but if the earth be not good, the talus mull be 
large, that it may keep it up the better : then 
it is necefiTary to fupport the earth with a flij^ht 
wall, called a revitement. 

Interidr Talus, the infidc dope of a work 
next the town, which is much larger than that 
of the outfide, and has, at the angles of the 
gorge, and fometirnes in the middle of the 
curtain, ramps or Hoping roads, to mount upon 
the terre-plein of the rampart. The interior 
talus of the parapet lliould be very Imall, that 
men may fire over it with more cafe. 

Tam’S cf //■ ’ ^arapet^ is a Hope on 
the top of the parapet, ili.u allov/s ot the Icddiers 
tlefcnding the covert-way with finall Ihot, which 
they could not do were it level. 

'['AMBOUR, in fortification, is a kind of 
work formed of pallifades, or pieces of wood, 
10 feet long, and 6 incites thick, planted dole 
together, and driven 2 or 3 ft'et into the ground j 
fo chat, when finiflicd, it may Jiave the appear- 
ance of a rquarc redout cut in two. I,oop- 
holes are made 6 feet from the ground, and 3 
feet al’under, about 8 inches long, 2 inches 
•wide within, and 6 without. Behind is a fcaf- 
fold 2 feet high, for the foldicrs to ftatKl upon. 
They are frequently made in the place of arms 
of the covert-way, at the f.ilicnt angles, in the 
gorges, half-moons, and r.ivclins, &c. 

TAMPIONS,) are wooden cyliiulers to put 

TOMPIONS, f into the mouth of the guns, 
howitzers, and mo. tars, in travelling, to prevent 
the dull or wet getting in. They are f.illened 
round the muzzle of the guns, &c. by leather 
collars. 

. They are fometirnes ufed to put into the 
chambers of mortars, over the powder, when 
the chan. her is not mil. 


'J'amhio>;.s, in f.a firvice aniUcrv, are the 
iron bottoms, to whi>.h the gr.ipe-fltot are fixed j 
the th.-nenfions ol which are as follow', viz. 


42-pounders 

i'-f- inches diameter 

32 ditto 

6 

24 ditto 

5 .6 

1 8 ditto 


1 2 ditto 

4t5 

9 ditto 

3t^ 

6 ditto 


4 ditto 

^ 1 0 

ij ditto 

/1-i. 

■ 3 

4 ditto 


TARGET, a fort of fliield, being originally 
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made of leather, wrought out of the back of* 
an ox’s hide. They arc ufed by the 

.Scotch. 

Target, is alfo a mark for the artillery ta 
fire at, in their practice. 

TARPAULINGS, are made of ftrong can- 
vafs, thoroughly tarred, and cut into different 
fizes, according to their fcveral ufes in the field ; 
fuch as to cover the powder-waggons, and tum- 
brels (carrying ammunition) fiom rain ; each 
field-piece has likewife one to fccurc their am- 
munition-boxes. 

TAP-TOO, ) Q p, 

TATT-TOO J 

TECHNICAL terms, arc all terms of art,, 
ufed in a milit.iry fenfe, &c. 

TE DEUM, .as fir as it concerns military 
matters, is a holy hymn fung in thankfgiving for 
any vidlory obtained, and which is fometimc.s. 
abuled, by being fung by the vanquifhed ene- 
my, to conceal their fliame, Ac. 

TE.NABLE, in the militaty art, fomething 
that may be defended, kept, and held aj'ainit 
amiihants. 

Tenable, is little ufed,. but with a negative. 
When a place is open on all fidcs, and its de- 
fences all beaten down,, it is no longer tenable- 
When the enemy has gained fuch a height, this- 
port is not tenable. 

TENAILLF.S, \n fortification, arc low works, 
made in the ditch before the curtains : there 
arc three forts, viz. the firft are the faces of the 
baflions pioduced, till they meet, but much 
lower; the fccond have fices, flanks, and a 
curtain ; and the third have only faces and flanks. 

Single Tenaille, is a work whofe front is 
advanced tov/ards the country, having two 
faces, forming a re-entering angle: its two 
long fidcs terminate on the counterlcar]), oppo- 
fue to the angle of the fhoulder. 

DctiLle T MVLt, is a work, whofc front 
having 4 faces, forms 2 re-entering, and 3 fa- 
lient .ingles : its long fides arc likc'wife parallel, 
and terminate on the counterfearp, oppofite to 
the angle of the fhoulder. Both the fingle and 
double tenailles have this fault, viz. that they are 
not flanked or defended at the re-entering an- 
gle, becaufe the height of the parapet hinders 
the foldiers from difeovering before that angle. 
Therefore tenailles Ihould only be made, when 
there is not room enough to make horn-works. 
The rarnparts, parapets, ditches, covert-way, 
and glacis of tenailles, are the fame with other 
out-works. 

Tenatlle of a place, is what is compre- 
hended between the points of two neighbouring 

baftions j 
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fcaftions; as the faces, flanks, and' ctirtdin. 
Hence it is faid, the enemy attacked the whole 
(enaille of a place, when they make two attacks 
«n the faces of the two baflions» 

TENAILLONS, are works made on each 
(Gde of the ravelin, much like the lunettes : they 
differ, in that one of the faces of a tcnaillon is 
in the direftion of the face of the ravelin ; 
tvhcreas that of the lunette is perpendicular to it. 

TENTS, .in tvar, a pavillion or portable 
houfe. They are made of canvaJs,. .for of' 
licers and foldicrs to lie under when in the field. 

Thefizesof the officers tents arc not fixed ■, fome 
regiments have them of one fize, and fome of an- 
other : a captain’s tent and marquee is generally 
to-} feet broad, 14 deep, and 8 high: thefubal- 
terns are a foot Itfs ; the major’s and lieutenant- 
colonel’s, a foot larger ; and the colonel’s a feet 
larger. 

'riie fubal terns of foot lie two in a tent, and 
thofe of horff but one. 

The tents of private men are 6* feet fquare 
Sind 5 feet hi^.h, and lujld 5 foUliers each. 

' The tents for the hoiie are 7 feet broad and 9 
feet deep : they hold likcwifc 5 men, and their 
horfc accoutrements. 

iV/Z-TENTs, fo called from their refemblancc 
to a bell : they ferve to Ihclter the fire-arms 
from rain. 

T 0 pitch the T ENTS, is to fix them up ready 
for h bitation, by the affillanccof a ridge-pole, 
two ftandards, and a quantity of tent-pins. 

I'ERRASS. Sec Mortar. 

TERRE pleipf in fortification, the top plat- 
form, or l!oriz<jnral furface of the rampart, 
Vrhereon the t .union arc placed, as well as the 
troops that iiefcnd the place : it is alfo the paf- 
fage of the rounds. 

TERTl/Vll"', \a gunnery, is to examine the 
'thi' kncfs of the metal of a piece of artillery, m 
order to judge of its ftrength. This is ufually 
done with a pair of calliper compafles. 

TERTIATING, a piece of ordnance, is to find 
■whether it has its ilue thicknefs at the vent, 
trunnions, and neck ; if the trunnions and 
neck are in their due order, and the chafe 
ftraigh', &c. 

TESTUDO, in the military art of the ancients, 
W.1S a kind of cover or fcrcen, which the foE 
diers of each company made themfelves of their 
bucklers, by holding them up over their heads, 
and (landing clofe to each other. This expe- 
■d'.ent ferved to fheltcr them from darts, ftones, 
&c. thrown upon them, efpecially thofe from 
above, when they went to the aflault. 

Testudo, was alfb a kind of large wooden 
tower, which moved on fevcral ■wheels, c.':d 
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V'as covered with bullocks hides: it ferved t® 
Ihclter the foldicrs, when they approached the 
walls to mine them, or to batter them with rams. 
TEUTONIC order. See Order. 

"IHEORY, in general, denotes every doc- 
trine which terminates in fpcculation alone, 
without confidering the praftical ufes and aj)- 
plictition tliereof. Military theory and pradcice 
joined arc exceedingly ufeful. 

THUNl)ERlNl.T-/<^f;';'ff;;, was a legion intlic 
Roman army, confijliiig of Chrillian foldicrs j 
who, in the expediiif>n of the emperor Marcus 
Aurelius ap/.iiuit tiie Sarmata;, Quadi, and 
Marcomanni, laved tiie whole ’army, then ready* 
to perilh of thiilr, L>-/ procuring, by their 
prayers, a very plentiful Ihcwer thereon, and 
at the fair.e time a furious llorm of hail, mixed 
with lightening and thunderbolts, .on the enemy. 

'J'iiis is the account commonly given by ec- 
clcfiaftical hiltorians, and the whole hillory is 
engraven in bafs-relicvos on the Antonine coi 
lumn. 

'ril.TS., See Tournaments. 

TIMBER, in military arcbihllure, includes 
all kinds of felled r.iul feafoned wood ufed in 
the feveral parts of bull . ling, &c. 

Oak, of all the clili'treiit kinds of timber 
known in F.urope for building, is the heft in all 
refpeZis ; bcc.iule, tvhen it i.s well feafoned and 
dry, it is very tough and liard : it does not fplit 
fo eafy as other timber, and bears a muclv 
greater weight than any other. When it is ufed 
under cover, it never periflu's, no more than in 
water j on the contrary, the older it grows, the 
harder it becomes’; and 'when it is expofed to 
the weather, it exceeds all other timber for 
durablcnefs. Englilh oak js the bell, Ameri- 
can tl'.e next, then Noiwav, and laftly (icrmaii. 

Khn, if felled between November a '.d Febru- 
ary, is fill fpinc or heart, and no lap, and is of 
fingular nil* in places where it is alw.iys wet or 
diy. It is VI ry lough .uul pli.ible; it is eafily. 
worked, anil does not ealily Ijjlit : it bears 
driving of bolts and nails into it better tl.'anany 
other wood ; for which rcal'on it is a.lmofl the 
only kind of wood tiled in artillery. 

Beach, is likcwife a v<;ry iifcful wood it i.^ 
very tough and white when young, and of 
great Ilrength, but liable to warp very much- 
when expofed to the ■weather, and to be worm- 
eaten when ufed v/ilhin doors. It is frequently 
ufed for axle-trees, fellies, and all kind of 
whcel-wright work : but where it is kept con- 
ftantly wet, and free from air, it will oiit-lafl oak. 

jljb. Its tife is almoll univerfal, but it is ra- 
ther fcarce in mo(l parts of Europe ; it fen'es 
in I’Atildings, or for any other ulcs where it is 
Gir 2 (krcc.ncd 
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flcrecned from the weather : hand- (pikes and 
oars are chiefly made of it •, and indeed it is 
the only wood that is fit for this, or any other 
purpofe, which requires the wood to be tough 
and pliable. 

Fir, commonly known by the name of deal, 
is of late much ufed in Iniiltling, efpecially 
within doors. It wants but little feafoning, 
and is much ftrongcr v,’hile the rcfinous parti- 
cles are not e-shaultcd, than when it is very dry ; 
it will lafllong under nater j and indeed fomc 
fay it never perilhes there. 

Chefuut-tree, elrecially wild chefnut, is by 
many elleemcd to be as good as oak, but is ex- 
ceedingly rare. 

I'herc are many other kinds of wood, but 
not generally ufed in military works, confe- 
qucntly not mentioned here. 

Preferving of Timber. When boards, &c. 
arc dried, I'ealbned, and fixed in their places, 
care is to be taken to defend and preferve tlicm j 
to which the iinearing them with linfeed oil, 
tar, or the like oleaginous matter, contributes 
much. 

The Dutch prcfeiwc their gates, port-cul- 
lices, draw- bridges, Iluiccs, iec. by coating 
them over with a mixture of pitch and tar, 
whereon they drew fmall pieces of cockle and 
other Ihclls, beaten almoll to powder, and 
mixed with fea-fand, which incrulb and arms 
it wonderfully againlt aflaults of wind and wea- 
ther. 

Seafontng of 'fiMBKn. As foon as felled, it 
fimuld be laid in fome dry, airy place, but out 
of reach of too much wind or fun, even v;!iich, 
in cxcefs, will i'ubject it to crack and lly. It is 
not to be fet upright, but laid along, one free 
upon another, only with fome Ihort blocks be- 
tween, to give it the better airing, and prevent 
it becoming mouldy, which will rot the fur- 
face and produce mullirooms on it. Some per- 
fons daub the trees all over v/iih cow-dung, 
which occafions tlieir drying equally, and pre- 
vents tlicir cracking, as they are otherwife very 
apt to do. 

Some recommend the burying timber in the 
earth, as the bell me(lu)d of fcal'oning it ; and 
others have found it a fine prefervativc to bury 
their timber under the wheat in their granaries j 
but this cannot be made a general praftice. 
In Norway, they feafon their deal planks, by 
laying them in fait water for 3 or 4 days, when 
new faw'cd, aiid then drying them in the fun : 
this is found a great advantage to them ; but 
neither this, nor any thing elfe, can prevent 
their Ihrinking. 


The feafoning timber is the befl. way of all, 
for piles and other pieces that are to ftand under 
the earth, or water. The Venetians firft found 
out this method ; and the way they do it is 
this ; they put the piece to be feafoned in a 
ftrong and violent flame, turning it continu- 
ally round by means of an engine, taking it 
out when it is every where covered with a 
black coaly cruft ; by this means the internal 
part of the wood is fo hardened, that neither 
earth nor water can damage it for a long time 
after. 

TIME, in fencing. There are three kinds of 
time, that of the fword, that of the foot, and 
that of the whole body. All the times that 
are perceived out of their meafure, are only to 
be confidered as appeals, or feints, to deceive 
and amufe the enemy. 

Time, in manoruvring, is that neceflary in- 
terval betwixt each motion in the manual cx- 
ercife, as well as in every movement the army 
or any body of men make. 

TIN tubes. See Tubes, and Laborator v. 

TIRAILLEURS, in the art of war, are a 
kind of Ikirmifliers, or marklinen, advanced 
in front to annoy the enemy, and draw oft' their 
attention ; or they are left behind to amufe and 
ftop their progrefs in the purfuit. 

TIRE, arc great gun.s, Ihot, (hells, &c. 
placed in a regular form. See Piles. 

TOMPION. Sec Tampion. 

TOISE, in military menfuration, is a French 
meafure, containing 6 of their feet, or a fa- 
thom : a fquare toife is 36 fquare feet, and 
a cubical toife is ai6 feet. 

Thefc two mcafures correfpond in the divi- 
fion of tlie feet ; but thefe divifions being un- 
equal, it is necefl'ary to obferve, that the pro- 
portion of the yard, as fixed by the Royal So- 
ciety at l.ondon, to the ^ toife as fixed by the 
royal academy at Paris, is as 36 to 38.355. 

TONGS, of a waggon, a piece of wood fixed 
between die middle of the hind ends of the 
(hafts, mortifed into the fore crofs-bar, and 
let into the hind crofs-bar. 

TOOLS, ufed in war, are of many deno- 
minations anil ufes, as laboratory tools, mi- 
ning tools, artificers tools, &c. which words 
fee. 

TOPOGRAPHY, in military biflory, a de- 
feription or draught of fome particular place, 
or fmall tra6t of land, as that of a foi tifica- 
tion, city, manor or tenement, garden, houfe, 
caftle, fort, or the like j fuch as engineers fet 
out in their drawings, for the information of 
their prince or general. 


TOUR- 
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TOURNAMENTS, or ^urnaments^ in mili- 
tary antiquity, a kind of martial fport, or excr- 
cife, vrliich the ancient cavaliers ufed to per- 
form, to fliow their bravery and addrefs. 

‘tournaments had their origin from the an- 
cient gladiatory combats, and not from the 
ufage of the northerly people, as is commonly 
believed. In Cicero’s time they were called by 
the Greek name Anabatisy becaufc their helmet, 
in a great meafure, obftrufted their feeing. 

TOWER bajlions, in fortification, are fmall 
towers, made in the form of baflions, by M. 
Vauban, in his fecond and third method j with 
rooms or cellars underneath, to place men and 
guns in them. 

Moveable Towers, in ancient military bifiory, 
were three ftory high, built with large beams. 
Each tower was placed on 4 wheels or trucks, 
and towards the town covered with boiled lea- 
ther, to guard it from fire, and to rcfift the 
darts: on each ftory too archers were pofted. 
They were puflied by the force of men to the 
city wall. From thefe the foldicrs, placed in 
the different ftages, made fuch vigorous dif- 
charges, that none of the garrifon dared to 
ihow themfelves on the rampart. 

TOWN -adjutant, is an alfiftant to the town- 
major. See Adjutant. 

To’W’N - majo}', is an officer conftantly em- 
ployed about the governor or officer com- 
manding a garrifon, fire. He iffues their orders 
to the troops, and reads its common orders to 
frefh troops when they arrive. He commands 
according to the rank he had in the army } but 
if he never had any other commiffion than that 
of town or fort-major, he is to command as 
y<ningcft captain. See Major. 

'FRAIL, in is the end of a travel- 

ling-carriage, oppofite to the wheels, and up- 
on which the carriage Hides, when unlimbered, 
or upon the battery. See Carriage. 

TRAIN, in war, the attendance of a prince, 
or general, uj)on many occ.-ifions. 

'Frain, is alfo ufed for a line of gun-powder, 
laid to give fire to a quantity thereof, in order 
to do execution by blowing up earth, works, 
buildings, &c. 

Train of artillery, in n. general fenfe, means 
the regiment of artillery j it alfo includes the 
great guns, and other pieces of ordnance be- 
longing to an army in the field. See Artil- 

J.ERV. . 

TschW-bands, or trained-hands, a name given 
to the militia of England. 

TRANSOMS, in artillery, arc pieces of wood 
irhich join the cheeks of gun-carriages : there 


is but one in a truck-carriage, placed under 
the trunnion-holes } and four in the wheel- 
carriages, the trail, the centre, the bed, and 
the breaft-tranfoms. See Carriage. 

TRANsoM-//flri’j, with hooks. There is one 
on each fide of the fi«lc-pieces, againft each end 
of the tranfom, the bcd-tranfoin excepted, 
faftened by two tranfom-bolts. See Iron- 
work OF Field Carriages. 

Transom-^o//, with bars. They ferve to 
tie the fidc-pieces to the tranfoms. See Iron- 
work OF Field Carriages. 

TRAVELLING ” r 

\forge. Sec r or r, e. 

TRAVERSE, in fortification, is a parapet 
madecrofs the covcrt-v/ay,oppolite to thefalient 
angles of the works, and near t!ic places of 
arms, to prevent enfilades. They are 18 feet 
thick, and as liigh as the ridge of the glacis. 
There arc alfo traverfes made in the caponiers •, 
but then they arc called tambours. 

Traverses, are likewife made within other 
works, when there arc many hills and riling 
grounds which may fee the infide of thelc- 
works. They are alfo made in the faps, &c» 
See Fortification. 

to 'Fra VERSE a gun or tnorlar, is to bring her 
about to the right or left with hand-fpikes, 'till 
ftie is pointed exaftly to the objeft. 

TRAVEKSiNG-p/rt/f.s in gun-carriages, are 
two thin iron plates, nailed on the hind part 
of a truck carriage of guns, w'herc the hand- 
fpike is ufed to traverfe the gun. See Car- 
riage. 

TRFMOINS, a term for pieces of earth left 
ftanding, as marks, in the ditc hes ol a fortifi- 
cation they are emptying, to know exaftly how 
many cubical fathoms, or feet of earth, have 
been carried away j and thereby the workmen, 
are paid. 

TRENCHES, in a fiegr, arc ditches made 
by the beliegers, that they may approach more 
lecurely to the place attacked j whence they^ 
arc alfo called lines of approacL'. 'Ihc tr;il of 
the trench is the place where it w.ui begun, 
and its head is the place where it ends. 

The trenches are ufually opened or begun in 
the night-time; fometimes within mufket-fliot, 
and fometimes within half or whole rannon- 
fhot, of the place ; generally about 8co to fes. 
They are carried on in winding lines, nearly 
parallel to the works, lo as not to be in 
view of the enemy, nor expol^'d to the enemy s 
lliot. 

The workmen employed in the /?y«- > '•re 
always fupported by a number of trooj' 
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fend them agamft the fallies of the befiegcd. 
I'he pioneers, and other workmen, Ibmerimcs 
work .on their knee-c, and are uliialiy covered 
with mantlets or iaiicilloMs ; and the troops 
who fupport them lie Hat on their faces, in 
onler to avoid the enemy’s lliot. On the angles 
or fides of the trench, there are lodgements, 
or epaiilements, in form of traverfes, the 
better to hinder the fallies of tlie garrifon, and 
to favour tlie ailvancement of tire trenches, 
.and to fultain the workmen. 

The platforms for the batteries arc nude be- 
hind' the trcnche.s ; the firfl; at a good dillance, 
to be ufed only againil the fallies of the garrifon. 
As the approaches advance, the batteries are 
brought nearer, to ruin the defences of the 
place, and difmount the artillery of the be- 
lieged. 'I'he breacli lurreries are made when 
the trenches are advanced near the covert- 
way. 

if two attacks, rlicrc mult be lines of com- 
fnuiiication, or boyaus, between the two, w'ith 
jdatfes of arms at convenient diftances. 'I’he 
trenches are 6 or 7 feer high with the parapet, 
which is 5 feet thick, with banquettes for the 
folfliers to mount upon. 

liclurns of a 'rRUNcri, arc the elbows and 
turning.s, .which form t!ie lines of approach, 
and made, as near as can be, parallel to the 
place, to prevent their being enfdaded. 

‘To mount the 'I'REN'eiiiiS, is to mount guard 
in the trenches, which is generally done in the 
night. 

7I9 relieve the 1're.schus, is to relieve the 
•guard of the trenches. 

To yirtar /tv 'F renches, is to make a vigo- 
rous fally upon the guard of the trenches, force 
them to give way, .and quit their ground, drive 
away the workmen, break down the parapet, 
iill up the trciich, and nail their cannon. 

Cwh/Ziv-Trenche-s, aretrenches m.ide .agauill 
jhe befiegers j which eonfe(|uently have their 
parapet turned againlt the enemy’s approaches, 
and are enfiladed from feveral pairs of the 
place, on purpoic to render them ufelel's to the 
enemy, if they fhould chance to become 
marters of them ; but they (hould not be en- 
filaded, or commanded by any height in the 
tneiny’s pofleiFion. 

7*0 /j?if Trenches, is the fijft breaking 
pf ground by the befiegers, to carry' on their 
approaches towards the place. See S>Fot. 

'I’RIANGLE, in geometry^ is a figure of 
three fides, and three angles, and either plane 
or IphericaJ. 

Plane Triancui, is that contained under 
(hree right linc>» 
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■ Rigbi-angled Triangle, is tliat which hath 
one right angle. 

Obtufe-engkd Triangle, is fuch as hath one 
obtufe angle. 

Acute-angled TKW'so'LZy is that which hath 
all its angles acute. 

EquUiiteral Triangle, is that which hath all 
its Tides equal to one another, as likewife its 
angles equal to 60 degrees each. 

Ifof eles Triangle, is that which hath only 
two lides equal. 

I’riancle, is that which hath no 
two fides equal. In every triangle, the fum 
of all the three angles is equal to two right 
ones ; and the external angle, made by any fide 
produced, is equal to the fum of the internal 
and its opjiofite one. 

In ev'cry triangle, as well plane as fphcrical,. 
the fines of tlie Jidcs are proportional to the- 
fines of the oppofite angles. 

'FRIARII, in the Roman militia^ a kind of 
infantry, armed with .a pike, a ihield, a helmet, 
and a cuirafs ; thus called, becaufe they mad^ 
the I bird line of the battle. 

'I’RlllUNJ'’., an officer in the Roman army, 
who commanded in chief over a body of forces, 
particularly the divifion of a legion, mucli the 
fame v/ith our colonel, or the French maltre- 
de-camp. 

'I'RJUMPH, a Iblemnity praftifed by the 
ancient Romans, to do honour to a vidorious 
general. 

There were two forts of triumphs, the 
greater and the leffer, particularly called 
ovation : of thefe, the triumph was by much t!ie 
morii fplendid proccllion.- None were cajiable 
of thi.s honour but the didator, vonfuls, and 
pnetors j though there arc examples to the 
contrary, as particularly in I’ompey the Great,’ 
who had a triumph decreed him when he was 
only a Rom.an knight, and had not yet reached 
the fenatorial age. 

'I’he triumph was the moll pompous Ihow 
among the ancients : authors uiually attribute 
i.ts invention to Bacchus, and tell us, that he 
firfl triumphed upon the conqucll of the Indies; 
and yet this ceremony was only. in ufe among 
the Romans. 'Fhe Grecians had a cullom 
which rclembled the Roman triumph ; for the 
conquerors ufed to make a proceffion through 
the middle of their city, crowned with gar- 
lands, repeating hymns and fongs, and bran- 
diihing their fpears : their captives' were alfo 
led by them, and all their fpoils expofed to 
public view. The order of a Roman triumph 
was chiefly thus ; The fenate having decreed the 
general a triumph, and appointed a day, they 

went 
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went out of the city gate to meet the con- 

a ueror, and marched in order with him through 
le city. The cavalcade was led up by the 
muficians, who had crowns on their heads ; 
and after them came feveral chariots- with 
plans and maps of the cities and countries fub- 
dued, done in relievo : they were followed by 
the fpoils taken from the enemy, their horfes, 
arms, gold, filver, machines, tents, &c. After 
thefe came the kings, princes, or generals fnb- 
dued, loaden with chains, and followed by 
mirnids or bufFoons, who exulted oyer their 
misfortunes. Next came the officers of the 
conquering troops, with crowns on their heads. 
Then appeared the triumphal chariot, in which 
was the conqueror richly clad in a purple 
robe, embroidered with gold, fetting forth his 
glorious atchievements. His bufkins were 
befet with pearl ; and he wore a crown, which 
at firft was only laurel, but afterwards gold : 
one hand held a laurel-branch, the other a 
trunclieon. At his feet were his childi'en, or 
Ibmetimes on the chariot-horfes. As the tri- 
umphal chariot jjalFcd along, they ftrewed 
flowers before it. The mufic played in prail'e 
of the conqueror, amidft the loud acclama- 
tions of the people, crying, To triumph ! The 
chariot was followed by the fenate, clad in 
white robes, and the fenate by fuch citi/ens as 
had been fet at 1 iberty, or ranfomed. The pro- 
cellion was clofed by the facri flees, and their 
officers and utenfils, with a while ox led along 
for the chief vidim. In the mean time all the 
temples were open, and altars loaded with 
offerings and incenfe •, games and combats 
were celebrated in the public places, and re- 
joicings appeared every where. 

TROOP cf hrfe, or dra^com, is a fmall body 
of about 50 or 60, commanded by a captain, 
captain-lieutenant, cornet, quarter-maflcr, and 
3 or 4 corporals, who are the lowcfl officers in 
a troop. 

TROOPER, a private man in a troop of 
horfe. 

'r OOP, a certain beat of the drum. See 
Drum. 

TROPHY, among the ancients, a pile or 
heap oi'*arms of a vanquiflu-d enemy, raifed by 
the conqueror in the moll emiuentpart of the 
field of battle. 

The troj’bies were iifually dedicated to fome 
of the Gods, efpecially Jupiter. The name 
of the deity, to whom they were inferibed, was 
generally mentioned, as was that alfo t)f the 
cotiqueror. Th^fpoils were at firft hung upon 
the crunk of a tree ■, but inftcad of trees, fuc- 


reeding ages crefted pillars of ftone, or brafs, 
to continue the memory of their vidlories. To 
demolilh a trophy was looked upon as a facri- 
lege, becaufe they were all confecrated to I'omc 
deity. 

Trophy-i»c»^, denotes certain money an- 
nually raifed in the feveral counties of the king- 
dom, towards providing harnefs, and main- 
taining the militia. 

TROUS-DE-LOUP, in field fortification^ arc 
round holes, about 6 feet deep, and pointed at 
the bottom, with a llahc placed in the middle. 
They arc frequently dug round a redout, to 
obftruft the enemy’s approach. U hey are cir- 
cular at top, of about 4I feet diameter. 

1 RUCE, in the art of «•.?/•, denotes a fuf- 
penfion of arms, or a celi'jtion of holti r es, 
between two armies, in ('rder to fettle articles 
of peace, bury the dead, or tlie like. 

TRUCKS of a fiip-carriagCi arc wheels made 
of one piece of wood, from 12 to 19 inches 
diameter, and their thicknefs is always equal 
to the caliber of the gun. 

jr/&«'rKuCKS of garrifon-carruigcs are made 
of call-iron. 

TRucK.-rtfrr/rt^r, goes upon 4 trucks of 24 
inches diameter, iias two Ihit lide-pii ces, of 10 
inches broad, ,and ferves to carry guns, am- 
munition-boxes, or any other weights, from 
the llore-houfes to the water fide, or to any 
final 1 dillance. 

TRUMPET, rn.ule of brafs or filver, with 
a mouth-piece to take out and put in at pica* 
fure. Each troop of cav.iliy has one. 

The firft found of a n iiiiqn t before a tmreh,. 
is when the drums beat a at whit h the 

troopers boot, i'..tldK-, and get ready. When, 
the cjfimbly begins to tlic tiumpet founds 
to herfe-, on whii li tiie troopers mount, and, at 
the third founil, march. Tlie trumpet like- 
wife founds a charge in the day ot battle, and 
the rerre.at at night, iVv:. 'I'he coids of the 
trumi)ets are (>1 eriinlbn, mii:cd vv.tli the co- 
lours of the facings of the regiments. The 
king’s own regiment of tlragoons, and the- 
royal Irilh, are permitted to continue their 
kettle-drums ; to which they arc to have ban- 
ners of the fame dimenfions as thole which 
are ordered for the regiments of horfe. 

TRUNCHEON, in r,:iUtary affairsy a ftalf 
of command, borne by a general officer. It 
likewife implies a club, or cudgel. 

TRUNCHEONEER, is one armed with a 
truncheon. 

'I'RUNNIONS, in^-a«J, two cylindric pieces 
of metal in a gun, mortar, or howitzer, which 

prqieift 
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project the piece, and by which they are fop* iindee the trunnions ; its fore part ends with a 
ported upon their carriages. See Cavnon. flat rofe. See Carriacb. 

TRUNNioN-//i7/t’j, are two plates in travel- TRUSS of forage, is as much as a trooper 
ling carriages, mortars, anti howitzers, which can carry on his horfe’s crupper. See Spun- 
cover the upper parts of the fide-pieces, and go Hay. 

Birtciifioits of I'in TUBES for all the different forts of artillery. 
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Diameters 
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" 3 rj 

1 — rl 

i cl ^ 

I ^ 

1 ^ 

C 4 -» 
d t-* 

^ H 

1 

A-! 
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CS 

0 
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C 

’Be 

CO 

1 42 pdrs. 

Inches inches 
9-7 1 

inches 

inches 

inches 

inches 

inches 

•9 

inches 

•*5 

inches 

.2 

ditto 

0.7 ■ 





•9 

••5 

.2 

1 * ! 

24 ditto ; S.y 1 «S.3 

6*5 




•9 

•*5 

.2 

18 ditto 

8. 

i 





•9 

•15 

.2 

12 ditto 

7-3 

7*3 

5-7 




•9 

•>5 

.2 

9 ditto 

6.8 

6.8 





•9 

•>5 

.2 

6 & 4 ditto 

6-5 

5-7 

4.7 




•9 

•15 

.2 

3 ditto 

5-9 


4.2 




•9 

•15 

.•2 

i{ ditto 

4.2 






•9 

•*5 

.2 

13 in. S. M. 




la. 



1.2 

.12 

.2 

10 in. S. M. 




7-71 



I. 

•13 

.2 

10 in. L. M, 





i 5-7 

1 

1 

1 

1 

I. 

•>3 

.2 

8 in. L. M. 




[ 

4-7 

I 

•9 

•*5 

.2 

^ ^ royal cohorn 



[ 


4.2 


.8 

•*5 

.2 

royAlcuhori) 






6.5 

•9 

•15 

.2 

8 in. H. 






5-7 

.8 

•IS 

.2 

5§ in. H. 






4.2 

.8 

•15 

.2 

4y in. H. 






3.6 

.8 

•15 

.2 


fl. B> S. M, ftands for fea-fervice mortar, L, M. for land-fervice mortar, and H. for howitzer. 
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TUGPINS» are the iron pins which pafs 
through the fore ends of the lhafts of the army 
carts, to faften the draught-chains for the fore- 
horfes. 

TUMBRELS, are a kind of carriages with 
two wheels only ; they are ufed to carry the 
pioneers, miners, and artificers tools: fome- 
times they are ufed to carry the money of the 
army. 

TURNAMENT, or tournament, a martial 


V 

V ALOUR, in the arn^, is a generous cha- 
radter, which, far from afiuming bruta- 
lity and violence, with- holds the fury of the 
foldier, protefts helplefs women, innocent in- 
fants, and white old-age. No thing which is 
incapable of refiftance can ever be the objedt 
whereon true valour may exercife its prowefs. 
Courage is that grandeur of foul which prompts 
us to facrifice all perfonal advantages, and even 
the prefervation of our beings, to a love of 
doing our duty. The exercife of this deter- 
mined courage in the profellion of arms is called 
valour. It is connpofed of bravery, reafon, and 
force : by bravery we underlland that lively 
ardour which fires, us for the combat ; reafon 
points out to us the method of condudbing it 
with juft ice and prudence ; and force is ne- 
celTary for the execution. It is bravery which 
animates the heart, reafon Iprings from the 
foul, and force depends upon the body : with- 
out bravery we fear obftacles, danger, and 
death ; without realbn courage would have no 
legitimate view j and without force it would 
be ufelefs : thefe three qualities fliould concur 
to form true military valour. 

VAN, the front of an army. 

"V -guard, that part of the army which 
marches in the front. See Guard. 

VEDETTE, in war, a centinel on horfe- 
back, with his horfe’s head towards the place 
whence any danger is to be feared, and his ca- 
rabine advanced, with the butt-end againft: his 
right thigh. When the enemy has encamped, 
there arc vedettes ported at all the avenues, 
and on all the rifing grounds, to watch for its 
fccurity. 

The vedettes to the out-ports rtiould always 
be double, for the following reafons : E'irrt, that 
w henever they make any diicovery, cne may be 
detached to the commanding officer of the out- 
ports { fecondly, that they nnay keep each other 
watchful ; and thirdly, that the vigilance of both 
qmy render it impoftlble for any thing to come 


V E N 

fport, or exercife, which the ancient cavaliers 
ufed to perform to ftiow their bravery and ad- 
drefs. They were firft inrtituted in the year 
934 } but they made not their appearance in 
England ’till the reign of king Stephen, anno 
1138. 

TURNPIKE, in the miUtary art, a kind of 
beam, rtuck full of fpikes, to be placed in a 
defile, breach, or at the entrance of a canip,. 
8cc. to keep off an enemy. 


U 

near them without being feen. They (hould be 
at no greater tlirtance from their detachment, 
than 80 or 100 paces. 

VELOCITY. Sec Gunkerv, Motion, 
and Projectiles. 

VE'NT, in artillery, or, as it is vulgarly called, 
the touch-hole, is the opening through which 
the fire is conveyed to the powder which com- 
pofes the charge. 

As the placing the vents in mortars, how- 
itzers, and guns, in the bert manner, is fo very 
delicate a point, ami about which both authors 
and pradtitioners differ, we will advance what 
the rcfult of experiments has demonftrated. 
The mort common method is to place the vent 
about J of an inch from the bottom of the 
chamber, or bore ; though we have fecn many 
^ an inch, and fome an inch from the bottom. 
It has always been imagined, that if the vent 
was to come out in the middle of the charge, 
the powder would be inflamed in lefs time than 
in any other cafe, confequently produce the 
greateft range 5 becaufe, if a tube be filled with 
powder, and lighted in the centre, the powder 
would be burnt in half the time it would be if 
liglitcd at one end. This gave a grounded fup- 
pofition, that the greater quantity of powder 
burnt before the fliot or fliell w.is fenfibly 
moved from its place, the greater force it 
would receive. To determine tliis, the king of 
Pruflia, in 1763, ordered, that a light 3-pounder 
lliouKI be cart with three fliifting vents, one at 
the centre of the charge, one at the bottom, and 
the other at anequal diftance from the bottom and 
centre onej ft> that when one was ufed, the others 
were tfie£iually flopped. The gun weighed 
aC. iqr. lolb. its length was 3 feet 3 inches, and 
the bottom ( f the bore quite flat. It was 
loaded each time with I of the fliot’s Svelght; 
when it was found, that when the loweft or 
bottom vent was ufed, the fhot went farthert, 
and the ranges of the others diminifhed in pro- 
portion as they were diftant from the bou’om. 

H.h The 
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The piece was elevated to i degree 30 minutes. 
In 1766, the fame monarch had three fmall 
mortars made of equal fize and dimenfions : 
their bores were 4.6 inches, and 73.5 inches 
Jongj one had a cylindric chamber of 1.6 
inches diameter, and 3.7 inches long ; the 
other a concave chamber, the entrance of 
which was i inch diameter j the third a conic 
Chamber, whole greateft diameter was 2.7 
inches, and the leafl 1.4. Kach of thefe cham- 
bers held 7-J ounces of powder ; they had each 
two vents, one at the bottom of the chamber, 
and the other at the centre. Each mortar 
weighed about 89 pounds, and the fliell, when 
filled, 7 pounds ; and the following experiments 
w'erc tried. The ranges are in feet. 


Experiments to find the proper place for Vents, 
and the beft figure for chambers j by order of 
• his majefty the king of Prujfta. 


</> 

. u 

1 « 
^ 0 

Elcvat. 

Place of 
vents. ; 

i 

•s i 

CJ-S 

e 

•■J jd 
^ c 

0 « 

'sJ 

Remarks 

0 f 

5 

30 

middle 

1890 

1936 2290 

Com pow.Coolday 

5 

.H 30 

ditto 

1974 

1998 

^374 

ditto ditto 

5 

45 

ditto 

^892! 503 1.3 176 

ditto ditto 

5 

45 

ditto 

-! 746 | 3 oidi 3 i^)S 

ditto ditto 

5 

30 |l) XU'.IU 

22 1« 

240»*.)| 

2563 

ditto, warm Sc windy 

t 

35 30 

ditto 

^357 

2 C90' 

iZJ: 

ditto ditto 

5 

45 

ditto 

298&I3H7I3267 

ditto ditto 


45 

ditto 

284; 

3*3913281 

ditto ditto 

7i 

45 

middle 

32 f >3 

5521 

3698 

ditto, ccol Sc calm 

7 I 

45 

ditto 

3228 

35 * 4 il 70 * 

ditto ditto 

n 

45 

ditto 

3 I 9 () 

3516 

3708 

ditto ditto 

71 1+3 30 

ditto 

3276 

3602 

3824 

ditto, warm Sc calm 

73 i 43 

ditto 

1209 

3598 

1706 

ditto ditto 


44 

l)uitomj3 i9iS 

3';67 

3818 

ditto ditto 

71 

44 

ditto 

3201 

.3903 

3823 

ditto ditto 

1 7 ) 143 

ditto 

3 ISO 

35/9 

378A 

ditto diito 

l7i 

43 

ditto 

! 3 ** 4 . 

3517 

3748. 

ditto ditio 


N, 13 . By this table it appears, that the con- 
cave chamber produced the greatell: ranges,, and 
that the bottom of the chamber is the beft 
place for vents, having in that place the greateft 
effeft. Each range v/as the medium of 12 rounds. 

V'U.N'V -field, is the part of a gun or howitz 
between the breech -mouldings and the aftra- 
gal. 

V nsr-afiragal, that part of a gun, or howitzer, 
which determines the vent-ficld. 

VE’I'E'RAN, in the Roman, militia, a foldier 
who was grown old in the fervice, or who had 
made a certain number of campaigns,, and on 
that account waa intitkd to certain benefits 
'and privileges. 

Twenty years fervice were luiiicient to intitl'e 


a man to the benefit of a veteran. Thefe pri- 
vileges confided in being abfolved from the* 
military oath, in being exempted from all the 
fundtions of a foldier, in enjoying a certain 
falary or appointment, &c. 

VIBRATION. See Pendulum. 

VICTORY, the overthrow or defeat of an 
enemy, in war, combat, duel, or the like. 

VICTUALS, or regulations for viHualling the 
royal regiment of artillery, and ether troops on 
board of the tranfports j with the method of 
claffing themen,voomm,and children,intomeJfes. 

As foon as the troops are embarked, the 
quarter-mafter immediately divides them into 
mefies, allowing 4 or 6 to each mefs ; that is, 
I man, 1 woman, and 3 children under 10 years 
of age, being equal to a mefs of 4 men. Chil- 
dren at 10 years of age are accounted men or 
women. 

When the mefies are completed, and every 
one claffed to their births, the quarter-mafter 
gives the fteward of the tranfport a return of 
the number thereof; upon the receipt of which 
he immediately ifiiies out bedding and utenfils 
at the following rate. 

To each birth, i flock bed, i bolder, z blan- 
kets, and I rug. 

To each mefs, z bowls, 4 fpoons, i can, and 
I pudding-bag.— N. B. Three men are gene- 
rally appointed to i birth. 

^'be following table gives the daily allowance of 
provifions of each fpecies per man. 
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1 

G 
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2 
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0 

Fuefday 

1 
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0 

Wednefd. 

1 

0 
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0 
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1 
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2 
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0 
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1 
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0 

0 

0 

0 
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N. B. The weights are averdupois, and the 
pints Winchester me^ure* 

men 
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When any alterations from the above take 
place, it is in the following manner : A pint of 
wine, half a pint of brandy, rum, or arrack, arc 
equal to a gallon of beer; 4 founds of flour, or 
3 pounds of the fame, with a pound of fruit, 
raiflns, or | a pound of currants, dr | a pound 
of pickled beef fuet, are equal to 4 pounds of 
beef, or 2 pounds of pork with peas; f a 
pound of rice is equal to i pound of oatmeal ; 
a pint of olive oil is equal to i pound of butter, 
or z pounds of Suffolk cheefe ; and 1 of a pound 
of Chefhire cheefe, is equal to i pound of Suf- 
folk cheefe. Beef provided for his majefty’s 
ihips, is to be cut into 4-pound pieces, and 
the pork into z-pound pieces j and no unufual 


pieces are to be put up, fuch as legs, bones, 
Ihins of oxen, cheeks of hogs, ox-hearts, &c. 

If it fhould happen that the pork runs (hort, 
the captain is to order the purfer to iflue 
pounds of beef for 2 pounds of pork. 

For the better prefervation of the men’s 
health, it is ordered that one day in the week, 
there fliall be ilfued out to them a proportion of 
flour and fuet in lieu of beef j alfo a proportion 
of canvafs for pudding-bags, after the rate of 
1 ell to every 16 men. 

In foreign voyages, there lhall only be fup- 
plicd 3 months butter and cheefe ; the remain-^ 
der of thofe fpecies to be made up in olive oil. 


TABtE of the allowance of frowfions ferved out at the different fortSt garrifons, and ports, in North- 
America, to bis tnajefty's troops •, they peeing at the rate of z{d. per day, or per ration. 


7 days in all fpecies 

7 days in any one fpccics 

1 day in any one Ipeeics 

Species 

lb. 

oz. 

pints 

Species 

lb. 

OZ. 

pts. 

Species 

lb. 

oz. 1 pts. 

Flour 

7 



Flour 

21 



Flour 

3 



Frefh beef 

7 


* 

Pork 

9 

3 


Pork 

I 

5 


Butter 


6 

* 

Butter 

5- 

4 


Butter 


12 



4 



Peas 



z8 

Peas 



4 

Peas 



Z 

Rice j 

j 



Rice 



H 

Rice 



i 






i 

1 




N. B. The pork, butter, peas, and rice, are in lieu of the 7 lb. of beef. 


VIEW of a place, to beliege it, is faid to be 
taken when the general, accompanied by an 
engineer, reconnoitres it ; that is, rides round 
the place, obferving its lituation, with the na- 
ture of the country about it ; as hills, valleys, 
rivers, marlhes, woods, hedges, &c. thence 
to judge of the mofl: convenient place for 
opening the trenchfcs, and carrying on the ap- 
proaches ; to find out proper places for en- 
camping the army, and for the park of artillery. 

S'e View. See 'To Reconnoitre. 

VOLLEY, is a military falute, made by 
the difeharging of a great number of fire-arms 
at the fame time. 

VOLUNTEERS, perfons who, of their 
own accord, either for the fervice of their 
prince, or out of the efteem they have for their 
general, ferve in the army without being in- 


lifled, to gain honour and preferment, by ex- 
pofing themfelves in the fervice. 

UHLANS, are Uckranian foldier.s, chiefly 
Mahometans. In perfon, drefs, and manner 
of fighting, they refenible the I'artars, Cal- 
mucks. See. They arc armed with piflols, 
fabres, a lance 15 feet long, and fometimea 
ufe a bow and arrow inllead of a carbine. 

UNDECAGON, is a regular polygon of 
II fides. 

UNIFORM. See Recimentai.s. 

UTENSILS, in a military fenfe, are necef- 
faries due to every foldier, and to be furnilhed 
by his holt, where he is in quarters, viz. bed, 
with fhcets, a pot, a glafs or cup to drink out 
of, a dilh, a place at the fixe, and a candle. 
See Billeting. 
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WAD 

W AD, In gunueryt made of hay or 
ftraw, and fometimes of tow rolled up 
tight in a ball, ferves to be put into a gun 
after the powder, and rammed home, to pre- 
vent the powder from being fcattered, which 
would have no effedi; when unconHned. 

WAD-ar//, a hollow form of wood to make 
the wads of a proper fize. 

Vfhv-booky a ftrong iron fcrew, like thofe 
that ferve for drawing corks, mounted upon a 
wooden handle, to draw out die wad, or any 
parts of cartridges, which often remain in 
guns, and when accumulated Hop up the vent. 

WADDING, hay or llraw, or any other 
forage, generally carried along widi the guns 
to be made into wads. 

WAGGON, in the armyy is a four-wheel 
carriage, draw'n by 4 horfes, and for fundry 
ufes. 

Ammunitien-VJ AGCotty is for tranfporting all 
kinds of ftores, as alf(j to carry bread, it being . 
lined round in the infide with bafket-work. 

WARNING-/)/Vrr. See Evening-Gun, at 
tlie word Gun. 

WAR, a conteft or difference between 
princes, Rates, or large bodies of people, which, 
not being determinable by the ordinary mea- 
fiires of jufticc and equity, is referred to the 
decifion of the fword. 

It is that important event for which all mi- 
litary education is defigned to prepare the fol- 
dier. It is for this that in peace he receives 
the indulgence of a fubfiftence from focicty ; 
and for this he is gratefully bound to fecure 
the repofc of that fociety from the outrage of 
barbarians, and to guard its polfeHions from 
the devaflations of banditti. 

Though it would be equally needlefs, as 
impolTible, to Ihow how often this art of the 
foldier has accompliflicd the defign of its in- 
Ritutioni we fliall however diRinguiRi thofe 
wars which are remarkable for having obtained 
tlic bleflings of peace to this kingdom fincc the 
War with Scotland,. 1068.. 

T, f ditto, I ij 

War with France, 1116. 

_ (ditto, 1118. 

Peace with IscUand, ., 39 . 

War with France, 1161.. 

Peace with ditto, 11 86» 


Civil war ^ 


War ^ 


War 


WAR 

War again with France, with fuceefs, 1194* 
Peace with ditto, 1195. 

frenewed, 121,5, 
ended, 1216. 
with France, 1224. 
ended, 1243. 

1262. 

ended, 1267. 
with France, 1 294. 

(with Scotland, 1296. 

/with France, 1299. 

Iwith Scotland, 1323. 
r again with Scotland, 1327, 

War5‘^"‘l‘^‘*» *328. 

^again with Scotland, 1333. 

(with France, 1339. 

Peace with France, May 8, 1360. 

I'with France, 1368. 
civil, 1400. 
with Scotland, 1400. 

Peace with France, May 31, 1420. 

'with France, 1422. 
civil between York and LancaRcr, 

Peace with France, 0 £t. 1471. 

i486. 

\with France, Oft. 6, 1492. 

Pp-ir.* /with ditto, Nov. 3, 1492. 

(with Scotland, 1502. 

^ S' with France, Feb. 4, 1512. 

^ ’’with Scotland, 1513. 

Peace with France, Aug. 7, 1514. 

War witli 1 15-^’ 

war wiui 1522. 

Peactwidi 

/Scotland, 1542. 

War with Scotland, direftly after. 

Peace with France and Scotland, June 7, 
1546. 

fr ranee, ■549. 

Peace with both, March. 6, 1550; 
f Civil, 1553. 

War ^ with France, June 7, 1557.. 
with Scotland, 15^7. 

] with Franc. 


Peace 
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Peace With ditto, Aug. i8, t6o4. 

Peace with Spain and France, April 14, 
1629. 

( civil, 1642. 

I with the Dutch, 1651. 

Peace with ditto, April 5, 1654. 

Warwith Spaih, 1655. 

Peace with Spain, Sept, to, 1660. 


War with [ : 


France, Jan. 26, 1666. 
Denmark, 0 £b. 19, 1666. 

Peace with the French, Danes, and Dutch, 
Aug. 24, 1667. 

Peace with Spain, Feb. 13, 1668. 

War with the Algerines, Sept. 6, 166^, 
peace with ditto, Nov.. 19, 1671. 

War with the Dutch, March, 1672.- 
Peace with ditto, Feb. 28, 1674. 

War with France, May 7,. 1689. 

Peace, general, Sept. 20, 1697. 

War with France, May 4, 1702. 

Peace of Utrecht, Mar. 13, 1713*- 
War wi th Spain,. Dec. 1718* 

Peace with ditto, 1721. 

Warwith I ’ 739 - 

^ 1 France, March 31^ 1744^ 

Peace with France, &c. 1748. 

War with/ ^ 

\ .Spam, Jan. 4, 1762. 

Peace with France and Spain,. Feb. 10, 1 763. 


There are five different kinds of war, eacli of 
which is to be conduced differently the one from 
the other, viz. the offertftve ; the defenjive •, that 
between equal pnvers ; the auxiliary, which is 
carried on out of our own territories, to fuc- 
cour a prince, or ally, or to afiilt a weaker, whom 
a more powerful prince has attacked j and the 
civil war. 

Offenfive 'V\''ar, muft be long meditated on 
in private, before it breaks out : when it do«, 
the fuccefs will depend upon two cffcntial 
points } that the plan be juflly formed, and 
the enterprifes condufted with order. Itfliould 
be well and maturely confidered and digefted, 
and with the greateft fccrecy,,lcft, however able 
the prince or his council may be, fome of the 
precautions neceflary to be talcen may be dif- 
covered. Thefc precautions arc infinite both 
at home and abroad. 

Abroad,, they confifl; in alliances, and le- 
curity not to be difturbed in the meditated ex- 
pedition; foreign levies, and the buying up 
of warlike ammunition, as well to increafeyour 
mra &otes as to prevent the enemy getting it. 


The precautions at home confift in providing 
for the fecurity of our diftant frontiers, levying 
new troops, or augmenting the old ones, with 
as little noife as pofiible ; furnilhing your maga- 
zines with ammunition ; conflrudling carriages 
for artillery and provifions ; buying up horks, 
which as much as pofiible Ihould be done among 
your neighbours, both to prevent their furnifh- 
ing the enemy, and to preferve your own for 
the cavalry and the particular equipages of the 
officers. 

Defenjive War, may be divided into three 
kinds. It is cither a war I'ullaincd by a prince 
fuddenly attacked by another,, fuperior to him 
in troems, and in means ; or a prince makes this 
fort or war by choice on one fide of his fron- 
tiers, while he carries on an otfenfive war elfe- 
where; or it is a war become dcfcnfivc by the 
lofs of a battle. 

A defenftve war which a prince, attacked by 
a fuperior enemv, fufiains, depends entirely on 
the capacity of his general. Ilis particular ap- 
plication ihould be, to chufe advantageous 
camps, proper to ftop the enemy, without 
however being obliged to fight them ; to mul- 
tiply fmall advantages ; to hem in the enemy 
in their forages, and to oblige them to (k) it 
with great elcorts ; to attack their convoys ; to- 
render the paflages of rivers or defiles as dif- 
ficult to them as pofiible ; to force them to keep 
together: if they want to attack a town, to 
throw in fuccours before it is invelted : in. 
Ihorr, in the beginning, his chief aim Ihould 
be,, to acquire the enemy’s rcfpedl by his vigi- 
lance and adVivity, and by forcing him to be 
circumlpedl in his marches and manner of en- 
campment, in order to gain time himfclf, and 
make the enemy lofe it. An able general,, 
carefully pinluing thefe maxims, will give 
courage to his foldicrs,. and to the inhabitants 
of the country : he gives time to his puince, to 
take proper precautions to refift the enemy whO' 
attacks him, and tluis changes the nature of 
this war, always difagrecable for him who is re- 
duced to it. 

To conduft a defenftve w.n requires more 
military judgement tiian that of an offenfive 
one. 

A'^ pi». leiwixt equal powers, is riiat in which 
the neighbouring princes take no part, lb long 
as the belligcrant powers obtain no great advan- 
tage the one over the other. This fort of war 
never fliould laft long, if you want to reap 
any advantages frotn it. As to its rules, they 
are intirely conformable to thofc already given ; 
but we may lock on it as a certain maxhn in 

this. 
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•tills’ fort of war, that the general the moft aftive 
and penetrating will ever in the end prcva'il 
over him who pofleflcs theft* qualities in a leffcr 
degree ; hccaul'e, by his adlivity and penetra- 
tion, he will multiply fmall advantages, ’till at 
laft they procure him a decifive one. A, 
general, continually attentive to procure him- 
felf fmall advantages, ever obtains his end, 
which is to ruin the enemy’s army •, in which 
•ca!'e he changes the nature of the war, and 
makes it often five, which Ihould ever be the, 
•chief objedl of his prince. 

Auxiliary War, is that in which a prince 
fiiccours his neighbours, cither in confequence 
€)f alliances or engagements entered into with 
them, or fometimes to prevent their falling 
.under the power of an ambitious prince. 

If it is in virtue of treatie.s, heobferves them 
religioufly, in furnilhing the number of troops 
•preicribed, and even oftcring to augment it, if 
•required ; or by ifiakinga diverfion by attack- 
ing the common enemy, or his allies. 

If it is to prevent a neighbouring prince from 
■being cruftied by a power, who after this con- 
jqueft may become dangerous to yourfelf, there 
arc I'cveral meafures to be taken for your own 
particular intereft. One of the chief is, to cx- 
adil from thole you fuccour, tlie poflclfion of 
fome place, in fecurity, left they make their 
peace without your knowledge, or to your pre- 
judice. 

'I'hc general therefore chofen for the command 
•of this auxiliary corps, Ihould have wifdom, 
penetration, and forefight j wifdom, to preferve 
a proper difciplir.e in his corps, that the allied 
prince may have no caufe to complain of him j 
forefight and penetration, to prevent his troops 
fuftcring for want of fubfiftence, or being ex- 
pofed to the perils of war, but in proportion 
to their numbers with thofe of the allied prince ; 
and, finally, that nothing ftiall pafs without his 
knowledge, which may be prejudicial to his 
maftcr. 

Civil or httefline "War y is that between fub- 
jefts of the fame realm, or between jiartics in 
the fame ftate. In this fenfe, we fay, the civil 
wars of the Romans deftroyed the republic; 
the civil wars of (Jrenada ruined the power of 
.the Moors in Spain ; the civil wars in England, 
begun 1641, ended in the king’s death. 

Religious War, is war maintained in a (late 
^)n account of religion, one of the parties re- 
fufing to tolerate the other. 

Holy War, is that anciently maintained by 
leagues and croifades^ for the recovery of the 
Jdoly Land. 
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Civil and Religious Wars, are ever unhappy 
for the Hates who fullain them. Thefe Ibrts of 
war, which the animofity of the different par- 
ties, and fanaticifm, always carry beyond the 
bounds of humanity, and the duties of fociety, 
have in general no other rules but thofe of the 
offenfive and defenjive. It has however always 
been obferved, that civil wars form great rnen 
and good foldiers ; becaufe tRe nobility, citi- 
zens, and labourers, being equally obliged to 
fight for their property and prefervation, have 
all an opportunity of learning the art of war. 

Council of War, is an aftembly of great of- 
ficers, called by a general, or commander, to 
deliberate with him on enterprifes and attempts 
to be made. On fome occafions, council of 
war is alfo underftood of an alTembly of officers, 
fitting in judgement on delinquent foldiers, 
deferters, coward officers, ficc. 

WARASDINS, a kind of Sclavonian fol- 
diers, clothed like the Turks, with a fugar- 
loaf bonnet inHead of a hat. Their arms are 
a fuzee and piftols; the butt end of their 
fuzee ferves for a fpade, when they have oc- 
cafion to throw up earth. 

WAR-CRY, was formerly cuftomary in the 
armies of moft nations, when juft upon the 
point of engaging. Sometimes they were only 
tumultuous (houts, or horrid yells, uttered 
with an intent to ftrike terror into their adver- 
faries ; fuch as is now ufed by the Indians in 
America, called the war-whoop. 

WARREN, at Woolwich, is the head-quar- 
ters for the royal artillery, the royal foundery, 
royal laboratory, and royal military academy ; 
alfo famous for proofs and experiments of ar- 
tillery, and great apparatus of war. 

WARWOLF, in ancient military hiflory, an 
engine for throwing ftones, and other great 
malTes. 

WASHERS, a flat circular ring put on the 
axle-tree, between the linch-pin and fmall end 
of the nave, to prevent the nave rubbing 
againft the linch-pin and wearing it, as like- 
wife to diminifli the friction of the nave. 

W AY of the rounds, in fortification, is a fpace 
left for the paflage of the rounds, between the 
rampart and the wall of a fortified town. This 
is not much in ule at prefent. 

WEDGE. See Coins. 

WEIGHTS, in military matters, are thofe in 
general ufe, except in artillery, where hun- 
dreds are made ule of, each of 1 12 lb. quar- 
ter^,' each of 28 lb. and pounds, which are 
avcMupois. 


The 
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The loolb. of England, Scotland, and Ire* 
land, are equal to 


8 

o 

o 

8 

9 

11 

o 

7 
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7 
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II 

II 

o 

10 
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>3 
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91 lb. Soz.l 

96 
88 

106 

91 

90 
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81 

93 
89 

»37 
132 

*53 
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97 
104 
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96 
1 12 
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89 
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Amfterdam, Paris, 6 cc. 
Antwerp or Brabant } 
Rouen, the vifcounty weight 
Lyons, the city weight ; 
Paris i » 

Rochelle } 

Touloufe &Up. Languedoc j 
Marfeilles or Provence » 
Geneva ; 

Hamburgh $ 

Frankfort, &c. j 
Genoa ; 

Leghorn ; 

Milan; 

Venice ; 

Naples ; 

Seville, Cadiz, &c. 

Portugal s 
Spain ; 

Liege; 

Ruflia ; 

Sweden ; 

Denmark. 


"WELL, in the miUtary arty a depth which 
the miner finks under ground, with branches 
or galleries running out from it ; cither to pre- 
pare a mine, or to difeover and difappoint the 
enemy’s mine. See Shaft. 

WHEEL, in artillery. Their ftrength is al- 
ways, or ihould be, proportional to the weight 
they carry : the diameters of the wheels of 
heavy gun-carriages are 85 inches, and thofe 
for light field-pieces 52 only. See Carriage. 

To Wheel, a motion that brings any body 
of men to front on that fide where the flank 
was, which is wheeling to the right or left. 
If a battalion wheels to the right, the left 
wing moves firft, deferibing the 4th part of a 
circle about the file-leader on the right, who is 
the centre of the motion ; if the wheeling is 
to the left, the contrary is performed. 

WHEELINGS, arc different motions made 
both by horfe and foot, either to the right or 
left, or to the right and left about, &c.. 

General rules /cr Wheeling. The ctcIc is 
divided into four equal points : thence, wheeling 
to the right or left, is only a quarter of the cir- 
cle; to the right or left about, is one 

half of the circle. 

When you- wheel to the ' right, you are to. 
dole to the right, fo near as to touch your right 
hand man, but -without prefling him ; and to 
look to the lefvin order to bring the rank.about 
even. 


When you wheel to the left, you are to clofe 
to the left, and look to the right, as above di- 
refted. This rule will ferve lor all wheeling by 
ranks ; as when a battalion is marching by (ub- 
divifions with their rank open, then each rank 
wheels diftinftly by itfelf, when it comes to the 
ground on which the ranks before it wheel d, 
but not before. 

In wheelingy the men are to take particular 
care neither to open nor clofe their ranks, and 
to carry their arms well. 

In wheeling, the motion of each man is 
quicker or flower, according to the dillancc he 
is from the right or the left ; thus, when you 
wheel to the right, each man moves quicker 
than his right-hand man ; and, wheeling to the 
left, each man moves quicker than his left-hand 
man ; the circle that every man wheels being, 
larger, according to the difiance he is from the;; 
' hand he wheels to ; as may be leen by deferi- 
bing feveral circles within one another, at 
two feet difiance from each, which is nearly the 
(pace every man is fuppofed to take up. 

Vi carriages, \c\ artillery, Hic:. The whole 
doftrine thereof, as it fiands on a mathemati- 
cal theory, may be reduced to the following 
particulars, viz. 

1. Vi carriages meet with lefs refifiance- 
than any other kind of carriage. 

2. The larger the wheels, the eafier is the- 
draught of the carriage. 

3. A carriage upon four wheels of equal fizc" 
is drawn with left force than with two of thofe 
wheel.s, and two of a Icfler fize, 

4. If the load be all on the axle of the larger 
wheels, it will be drawn with lefs force than if 
laid on the axis of the lefler wheels; contiary 
to the common notion of loading carriages be- 
fore. 

5. Carriages go with much lefs force on- 
frittion-wheels, than in the common w.ay ; all- 
which we hope to explain by experiments. 

The theory of whccl-carri.'iges is as follows.. 
Let APGEM (Plate XV. 3) be a wheel, 
JV 7 ) the horizontal plane on vyhich it moves, 
£ F the height of an obftacle over which it is 
to be drawn : the wheel arriving at the obfiacle, 
and touching the top £, ihinds upon the point 
G, and prefles it with irs whole v/eight.. Draw 
O E K, a. tangent to the wheel in the point £,. 
and meeting the vertical diameter AG pro- 
duced, in O. Draw the radius E C, and E II 
perpemlicular to AG ; and MC, m r, perpendi- 
cular to CE,. and confequcntly parallel to the 
tangent O K. Lartly, di aw the radius C m. 

- 2. Since the wheel gravitates in the dircdllon 
CO, let CO. exprefs its weight, preflTog the 

point. 
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point G i this may be refolved into two others, 
i: E and OE j of which CE prcfles the top of 
the obftacle, and is wholly fuftained by it ; the 
other weight O E draws the wheel down in a 
direftion parallel to the tangent O K. Now let 
IE ~ CO weight of the •evheel, R — radius, 
y/ zz E E, the height of the obllacle, and x — 
<J E i then fince 0 E C 0 :: HE'. C E, y/c 

lyxuE 

have X PE :: HE'. R, whence x — — ; 

R 

but, from tlte nature of the circle, H E 
/~aTPaHQ = /AHy.~EE- /iliH—lFi 

ff'x Ei n ti ii 
therefore x zz . 

R 

3. A force jun" equal to tlie weight x, and 
afting in oppolition to it, that is, drawing the 
if/rrAipwMrds in tlie direction CM parallel to 
E K, will jull be able to make the wheel reft 
on the top of the obft.u le at E, without fuffer- 
ing any part of its weight to reft on the hori- 
zontal plane atC. 

4. Now the force muft be increafed if it afts 
in any other direftion but that of C M\ for let 
it draw the wfjcel in tlie rlirciftion Cw, between 
A/ and A', then the force may be refolved into 
two others, C r, and r tii, of which Cr draws 
the wheel direiftly againft the top of the obfta- 
cle Ey and I’o is deftroyed by equal re-adion of 
the point E •, what therefore remains to draw it 
upwards in a diredion parallel to OK, is »*>•, 
which is Icfs than C M or C »» j and to be made 
e<iual thereto, (as it muft be to fupport rhe 
wheel on the top of the obftacle E) it muft be 
increafed in the ratio of Cm to r»», which let 
be as i? to 5 (for as radius to the fine of the 
angle which the diredion of the force makes 
with C E). But it is plain, the force rm can- 
not be increafed j but the whole force C Mmiift 
be increafed in the fame proportion ; that is, 

R 

when rm becomes — y. rm, CM will become 

S' 

R R wx /zRU—m n'\ r'zR ii—u* 

— X CM—— X zz 

S S R S 

5. In order that the wheels may be drawn 
over the obftacle F E, it is neceftary the di- 
redion of the force Ihould be between CE and 
CA-, for if it were in the diredion C E, it 
could only draw the wheel upon or againft, but 
not over the obftacle ; and if it aded in the 
diredion CA, it would not make it prefs againft 
the obftacle, and confequcntly could not draw 

it CVCf. 
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rf^x Ez R II— 

6 . Let F 3: = the force fuf- 

ficient to fuftain the wheel on the top E of the 
obftacle, it is evident if R, II, continue the 

I 

fame, F = — i that is, the force will always be 
1 

lefs as the fine of the angle ECm greater, 
*tillr») = CM, when the faid force is leaft 
of all. 

■]. PE and H be given, or always the fame, 
then F — (for here we fuppofe the 

R 

force applied to draw in the moft advantageous 
diredion, viz. CM, where S become equal to 
R.) If therefore the radii of four wheels be 

f'mrr ej /j 

1, 2,3, 4, then will be 1, — , — , — , 

R *34 

or .IS the numbers 1000, 866, 745, 661. From 
whence it is evident how much lefs force is ne- 
celfary to draw a large wheel over any obftacle 
than a lelfcr one, when the weight of the wheels 
is the fame. 

8. If the height of the obftacle H be inde- 
finitely fmall and given, in which cafe the tan- 
gent 6 K will coincide with the horizontal line 
A D, and the point E with the point G', very 
nearly j and the diredion of the force be pa- 
rallel to AD ; then becaufe A® is inconfidcra- 
ble we rejed it, and the exprelTion for the force 

jrx Ex R 

will be F — , (for II is given, and 

therefore not exprefled). And if/Fbe alfo given, 
ETr ET 

the force will be F zz — — , or F — , be- 

R R 

ET I 

caufe 2 is a given quantity j but — = — ; 

* ET 

1 

therefore F 3: — j that is, in cafe of rough 
ET 

uneven furfaces, the force to draw the wPieel will 
be inverfely as the fquare root of the radius or 
diameter of the loheel. Thus, if three wheels 
are in diameter as 1,4, 9, the force to draw 
them will be as 3, 2, 1. 

9. If H — 0, that is, if the horizontal plane 
on which the wheel moves be perfedly fmooth 

ffr 

or plain, then the quantity -j- 

•Z-Qi. whence it appears that bo force is r«- 

quijpqd 
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<}uired to move a heavy body on an horizontal 
plane, which is perfedtly even. 

lo. If the height // of the obflacle be pro- 



R ii— n * 

parallel to O Ki then, bccaufe = 

■ — = I, therefore F = /F, 

R R 

or the force will be proportional to the weight 
.of the wheeL 

11. If the direftion of the force be parallel 
to the horizontal plane t that is, if C m be pa- 
rallel NDi then, bccaufe the angle ;;; CE is 
(in that cafe) equal to the angle CEH^ their 
fines will be equal, that \%^rm — CH— II ; 
therefore the expreflion of the force {art. 6.) 

will become — ; and if the 

R^II 

jrx I 

height be given, it will be ■■■■■■ * 

12. From the expreflion F= , 

F /Til R^n^ 

we have this equation — , which 

to s 

gives the foUowing analogy F\W\ \ 

\ & j that is, the force is to the weight as the 
fine of the angle E C II (viz. E II) is to the fine 
of the angle m C jK, which the line of direftion 
makes with the line EC> 

13. If the obfracle is capable of being de- 
prefled, or born down by the wheelj the larger the 
wheel the greater will be the force to do this ; for 
fmee CE reprefents the whole force with which 
the wheel bears upon the obftacle, and this is 
refolvable intg the two parts C H and H of 
which the former C II being parallel to E F, 
fends to prefs it down, it will be exprelfcd by 
R — //; and fincc II is given, the deprcfllng 
force will be as R — 1, and therefore will in- 
creafe with i2, or the radius of the wheel. 

14. If the obftacle be fucli, as that it can 
ncitlicr be furmounted nor deprefled, but miift 

driven forward, the force to do that will be 

CKprefled by II E = ^2 R II — //^ , whic h, fince 
B is given, will be as ^ R — 1 ; but R — i 
will be greater in proportion to the R when R 
is fmall, than when it is greater. Thus, if 
i? n 2, then I^R — 1 = i zr f ; but if R 
5, then 1 = 2, which is lefs than \ R-, 


and if /J = i?, then FR .. i — 3, v/hich islcfs 
than j R\ To that in this refpe^l Gnail 
have the advantage of large ones : but this 
cafe feldoin happens. 

15. The principal advantage of fmall 
is, that in them the line of traction is not pa- 
rallel to the horizon as CAC 4.) but in- 
clined thereto in a certain angle as C AI. nuk- 
ingwiili tlie horizon tlie angle Mi Ki now if 
C M be parallel to the tangent O /v, tiic \v!i de 
force will be employed to draw the wheel over 
the obftacle EFi whereas, if the line of 
trillion were parallel to the horizon, the line 
CK might exprefs the force, which being re- 
fblved into the two forces C E and K A’, Ihows 
that the part C E draws \\\^ wheel dircftly upon 
the obftacle, and is therefore loft by its re- 
action ; and only the part K E remains to draw 
the wheel over the faid obltaclc ; and confe- 
quently the horizontal direftion is not the beft, 
unlefs upon a finooth and even furface, where 
no obllaclesand afeents are to be furmountctl. 

18. From what has been faid, it is evident 
that a fmall wheels whofc radius is K Ey and tlie 
line of traction parallel to O if, is equivalent 
to a large wheel whofe radius is C K, and the 
line of rradion parallel to the horizon ND, 
but EK : CK :: UB : Cli :: CV: CEi that 
IS, the radius of the linaller to that of the 

larger, as the co-fine of the angle ECG to radius. 

17. I'hough the force employed be never 
wholly fpent in drawing, but when the direc- 
tion is CiV, (fig. 5.) parallel to the plane on 
which the carriage moves; yet if it be applied in 
that oblique direftion CA/, where the breart of 
the horfe is Iiigher tlian the axle of the wheel Cy 
in which cafe only the part B M is employed in 
drawing, the other part CB is not however 
wholly loft, but is acting contrary to tlic gra^ 
vity of the carriage^ and by that means le/fens 
fomewhat of the weight of the load, by lifting 
it (as it were) along; for in this cafe the horfe 
not only draws, but alfo carries along (in fome 
mcafure) the load. 

18. On the contrary, if the axle of the 
wheel be higher from the plane than the breaft 
of the horfe, that is, if the power be applied in 
the oblique direction CO, then the part DO 
draws the load along ; but the part C D afting 
perpendicular on G, draws the load dircdly 
againft the plane, and therefore incrcafes the 
weight of the load, or the difficulty in drawing 
it j and is therefore the word direftion in whicli 
the force can be any how applied in drawing. 
Hence it follows, that (cateris paribus) where 
the wheels of a carriage have their radius equal 

1 i to 
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€o the height of the horfe’s breatir, or traces, 
the draught will be eaficft of all ; and wbefUt 
whofe radii are lefs than that, are better than 
thofe wheels whofe radii exceed it. 

19. A (msWwbeely BDC will dc- 

feend farther down between t\\o ubllacles D F 
and C E, than a larger wheel // D C, as is evi- 
dent from the figui\- ; and therefore the 
draught is more difficult, and fubjeft to more 
Ihocks or jolts, with the (m^Wwhech inafmuch 
as its axis, and confeciuently the weight of the 
load, miift be railed to a greater height in 
order to get from between them. 

• 20. Allb in foft or yielding ground, a fmall 
wheel will fink deeper than a larger wheel 
charged with the liimc weight. Thus fiijjpofe 
Ah C 7.) be the plane of the road, which 

! is fo Iblt as to pcimit tiic fmall wheel to fink 
down to E, then tlie weight mult overcome 
the refinance of as much carfli as the wheel in 
finking has difplaced ; tha; is, as much as is 
equal to the fegment II ED: if now the 
larger wheel were to fink 10 the fame depth, it 
mull overcome the refiftance of fo much earth 
as is equal to the fegment AEC^ which is 
greater than IIKD \ which is impoffible, be- 
caufe the fame weight can overcome but an 
equal refillance in either wheel-, therefore the 
larger wheel will not fink fq deep as the 
fmaller, confequcntly will be drawn more 
tafily. 

• 21. Since the ends of the axles, and the 
holes in the naves of large and fmall wheels are 
equal, and finte in palling along, the fmall 
wheel (to mcafurc the length of the road) mull 
turn round upon its axis oftener than a large 
onej it follows, tlut there will be a greater 
quantity of fridtion in the fmall wheel tl;.in in 
the larger, anil ihat in the fame proportion as 
it is Ids, or as its velocity is gicater. Hence 
on account of this, and Jevcral other like 
raufes, fmall wheels are much more fubjeft to 
jjc out of repair, to be at fault, and' to be 
worn quite out, than larger ones. 

22. Next to the coiiv.eniency mentioned, 
art. I that of tinning the carriage in a fmaller 
compals, With fmall wheels, tlian can be done 
^ large un' s, has made them more ncccflaiy 
in waggons and coaches ; for, bccaufe of their 
fmallnds, they can be brought near to, and 
partly under, the fides of the carriage, and fo 
the'.r axes lying more obliquely under the bed 
ol‘ the carriage, admit it to be turned about 
with greater . cafe } but this Ihould have no 
cfieCl on carriages uled in the artillery. 


WICKET, a fmall door in the gate of s 
fortified place, through which people go in- 
and out, without opening the great gate. 

WINDAGE 0/ a gun, 'mortar, or howitzer j 
the difference between the diameter of the 
bore, and the diameter of the (hot or fhell. 
In England the diameter of the IHot is fup- 
pofed to be divided into 20 equal parts, and 
the diameter of the bore into 21 of thofe- 
parts. The French divide the Ihot into 26, 
and the bore into 27. The Pruffians divide 
the lliot into 24, and the bore into 25. The 
Dutch nearly the fame as the Englifh. The 
general windage of Ihells in England is J of 
an inch, let them be large or fmall, which is, 
contrary to all reafon. It is evident, that the‘ 
lefs windage a (hot or fiiell has, the farther 
and truer it will go ; and having lefs room to 
bounce from fide to fide, the gun will not be 
lljoilccl fo foon. 

It is true that fome artillery officers fay, t|iat 
the windage of a giin fliould be;- equal to tKe 
thicknefs of the ladle j becau^ when it has 
been loaded for a while, the Ihot will not come 
out, without being loolened tliercby, in order 
to unload it ; and when this cannot be done, 
it nuifl; be fired away, and fo loll : but in my 
humble opinion the moft advantageous win- 
dage Ihould be in dividing the Ihot into 24 
equal parts, and the bore into 25, on account 
of the convenient fcalc it affords, not onJy to 
conftruft guns thereby, but allb their carriages. 
Hence, agreeable to tliis plan, the windage 
of a 9' pounder v.ill be .166 of an inch, con- 
Icqueatly alufficicnt thi<-kncfs for a latllc j and 
thofe of a higher calibre become llill thicker 
in proportion: but fiippol'c this thickmls 
is not enough, the kds of a Ihot is a mere 
trifle, in rcipeft to the' advantage got. tlicrc- 
by. 

WIND-^«.v. .Sec Air-Gun. . 

WINDLACE, is a rollir of wood, fquare- 
at each end, through v/liich are either crofs 
holes for hand-fpikes, ir llavcs acrofs to tuin 
it round : by this mea.i-i it iraws a cord, ot.e 
end of which is fafiem d to Ibme welgl.t which 
it raifes up. I'hey arc ufed ii; ■„ins, and about. 
Dutch mortars,, to help t.. cle 'atc them. 

•-WINGS of an army, i/hci drai.-n u-j in bat- 
tle, are the right and left aai.ii files; when a. 
battalion is drawn up, the divifions on the 
right and left are called the wint,s. Tlit worti 
wing is fometimes ufed to denote the large . des 
of hbrn-wofks, crown-vi'orks, tcnailles, and 
the like outworks;^. &c. 


WINTER.- 



Vf I M 

WINTER- See Quarvers. 

'WOlJF-belcs, in the defence of placeSj are 
round holes, generally about 2 or 3 feet in dia- 
meter at the top, 1 at bottom, and aj deep, 
dug in the front of any work. Sometimes a 
Ihiirp-pointed Itake or two are fixed at the 
bottom, and covered with very thin planks, 


ft ' 

and green fods j confoquently the eneniy, on 
advancing, fall in, and arc put into confulion. 
WORD, or See Parole. 
WORDS of command, arc the terms ufed by- 
officers in exercifing battalions or fquadrons, 
or when they are in adtion, * 


Words of command ufed at the manual exercife, as ordered by His Majesty, viz. 


tn 


•>* 

1/5 


Words ofg 
command g 


Explanations. 


ft* 


Words of ‘5 
coinmanii!;S 


Explanations. 


\Poife your 
firelock ! 


Cnck your 
fnloLk! 


Prr/eut ! 




Fire 


I ft. Seize the firelock ■with your 
right hand, and turn the lock out- 
wards, keping the firelock per* 
pendiciilar. 

2d. Bring up the firelock with 
quick motion from the Ihoul- 
dcr, and feize it with the left 
hand, juft above the lock, fo tliat 
the fingers may lie upon the ftock, 
with the elbows down, and the 
thumb to lie upon the flock : the 
!fii clock muft not be held too far 
ifrorn the body, and the left liand 
'muft be of an equal height with 
jthe eyes. 

III. Turn the barrel oppofitc 
to your face, an<l place your 
thumb upon the cock, railing 
jyour elbow fquarc at this motion. 

zd. Cock your firelock, by 
'drawing your elbow down, placing 
lyourriglit thumb upon the brecch- 
jpin and the fingers under the 
guard. 

Step back about 6 inches to the 
[rear with the right foot, bringing 
the left toe to the front j at the 
■fame time the butt-end of the 
[firelock muft be brought to an 
'equal height with the fhoulder, 
placing the left hand on the fwcll, 
land the fore-fingers of the right- 
jhand before the trigger, fining 
the muzzle a little.' 

Pull the trigger btifkly, and 
[immediately after bringing up tjie 
[right foot to the infidc of the left, 
come to dw priming pofition, with 
the lock oppofitc to the right 
breaft, the mazzh the height of 
[the hftt, keeping it firm an.d ftcady, 
and at the fame time feize the 


5 Half-cock \ I 
your Jire A 
Itch / I 


6 1 Handle 1 

j y'^iir 

\(artridgf! 


I j 

I I 

I ! 

7 j Prime ! . I 


8 


\^hiit yovr\ 


2 


9 . Charge [ - 

j iKPith i 

' cartridge! y 


10. 


Drtrw 
. yeur 
rummer / 


2 


cock with the fore-finger and 
thumb of the right hand, the 
back of the hand turned up. 

I ialf-bend the cock brifkly.with 
a draw-back of the right elbow, 
bringing it clofe to the butt of 
tlie firelock. 

Bring your right hand with a 
fliort round to your pouch, flap- 
ping it hardi feize tlie cartridge, 
and bring it with a quick motion 
to your mouth j bite the top well 
off, and bring the hand as low 
as the chin, with the elbow down. 

Shake the powder into the pan, 
placing the three laft fingers be- 
hind the hammer, with the elbow 
up. 

I ft. Shut your pans briflely, 
drawing your right arm at this 
motion towards your body, hold- 
■ing the cartridge faft in your hand, 
•as in the former pofirion. 

2d. Turn the piece nimbly 
round to the loading pofition, 
with the lock to the ; front, and 
the muzzle the height of the chin, 
bringing the right hrfnd behind 
the muzzle ; bodi feet kept faft 
in this motion. • ' 

ift. Turn up your^h-ind, an 4 
put the cartridge into the muzzle, 
[ihaking tlie powder' into the 
'barrel. 

zd. Place your haiiJ, clofcd, 
with a quick and ftrong motion^ 
upon the rammer. 

ift. Draw the rammer with a 
quick motion half our^ feizing i( 
at the muzzle back-handed. • 

2d. Draw it quite out, turn iri 
anti.chtci: it into. t|i€, inuzzle. , 

RiuA 
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Words of 
commandl 

I 

jeur 


o 

9 


14 Return i 
ynur 
retmmtr ! 


Explanations. 

Ram the cartridge well down 
the barrel, inftantly recovering 
and feizing the rammer back- 
handed at the centre, turning it, 
and entering it as far as the lower 
[)ipe, placing at the fame the 
edge of the band on the butt-end 
of the rammer, with fingers ex- 
tended. 

Return the rammer, bringing 
lip the piece with the left hand to 
the Ihoulder, feizing it with the 
right hand under the cock, keep- 
ing the left hand fall at the fwell, 
turning tlie body fniiare to the 
front. 


t 3 J ShanlJer 
1 yeu,- 
'fr./ecif 


141 RtJ! ytur 
j fin kck ! 


i ill. Quit the left hand, and 
place it llrong upon the butt. 

ad Quit the right hand, and 
throw it down the right fide. 

3 id. Seize the firelock with the 
• ight hand, turning the lock out- 
wards. 

ad. Raife the firelock from the 
ihoulder, and place your left 
hand wkli a quick motion above 
the lock, holding the piece right 
up and ilown in ba'h hands before 
you, an«l your left hand even with 
your eyes. 


jjd, Srep briflely back with your 
riglir foot, placing it a hand’s 
brcadtli difiance from your left 
heel, anil the fiimc time bring 
down your firelock as quick as 
jiolfiblc to the red, finking it as 
jiar down before your left hand as 
iyoiir riglit liand will permit with- 
oui conltraint ; your Iclt hand at 
the feather- fpring, and your right, 
with fingers extended, held uiiticr 
the guard, 'aking care to draw 
in ih;: nuiz/le well '.owart’s your 
body, ai d to drefs in a hue with 


1 5 - Order 
\ yetir 
IJin iefii J 


jtl.e butt end. 

I ill. Place your fir lock nimbly, 
iwith your left hand, againll your 
right Ihoulder. 

.id. Cjj^iii the firelock with the 
fight hand, linking it at the fame 
itime with youi left ; ft ize it at the 
jmuzzle, wlilcb mull be of un equal 


Words of 
|conimanil|;g 


Explanations. 


.6 


Ground 
your 
frdcck / 


*7 


Take up 
your 
JireUck ! 


Reft your 
^ftr clock! 
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height with your chin, and htdd 
it clofe againll your right fide. 

3d. Lift up your right foots 
and place it by your left j at the 
lame time throw back your left 
hand by your left fide, and with 
your right bring down the butt 
end llrong upon the ground, 
placing it even with the toe of 
your right foot; the thumb of 
your right hand lying along the 
barrel, and the muzzle kept at a 
little dillance from your body. 

ill. Half face to the right up- 
on your heels, and at tlie fame 
time turn the firelock, lb that the 
lock may point to the rear, and 
the flat of the butt-end lie againll 
tlie infide of your foot ; at the 
fame time flipping the right foot 
behind the butt of the firelock, 
the right toe pointing to theright, 
and the left to the fiont. 

2(1. Step direftly forward with 
,your left foot, about as far as the 
jfwcll of the firelock, and lay it 
|upon the ground, your left hand 
jhanging down by your left leg, 
jand your right kept fall, with the 
'butt- end againll it. 

I 3d. Uaife yourfelf up again 
inimbly, bringing back your left 
ifoot to its former polition, keep- 
ing your body faced to tlie right. 

4rh. Face again to tiie lelt up- 
on your heels, and come to your 
proper front, letting your hands 
hang down without niotion. 

lit. Face to the right upoiL 
both heels. 


zd. .Sink your body down, and' 
come uj) to the pofition deferibeti. 
in the Iccond motion of ground- 
ing. 

3d. Raife yourfelf and firelockj, 
bringing it clofe to yc.ur right 
fide. 


4th. Come td your proper front, 
feizing your firelock at the muzzle, 
as in Explanation t j. 

3 ill. Bring your right hand as 
far as the fwell,. 

2d. Raife 
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Words of 
command 


>9 


21 


Shoulder 
your 
firelock / 


Secure 
your 
firelock I 


Shoulder 
your 
firelock / 


[22 Fix y cur 
bayonet / 


EiFPLANATIONS.. 


2(1. Raife the firelock high up 
in a perpendicular line from the 
ground with your right hand, and 
leize it with your left above the 
fpring; the cock the height of 
the waift-belt. 

3d. Step back with your right 
foot, placing it behind your left 
heel, and come to the rell. 

ift. Lift up your right foot, and 
jplace it by your left j bring the 
rirelock at the fame time to your 
left (houldcr, and feize the butt 
end with the left hand, keeping 
it in the fame pofition as above 
deferibed. 

2d. Throw your right hand 
brilkly back. 

ill. Bring the right hand brilk- 
ly up, and place it under the 
cock, keeping the firelock fteady 
in the fame pofition. 

2d. Quit the butt with the left 
hand, and f^ize the firelock with 
it at the fwcll, bringing the elbow 
|clofe down upon the lock; the 
right hand kept fall in this mo- 
tion, and the piece Hill upright. 

3d. Quit the right hand, and 
|bring it down your right fide, 
'bringing the firelock nimbly down 
!to the fecure \ the left hand in a 
[line with the waift-belt. 

3 1 ift. Bring the fiielock up to a 
perpendicular line,'’reizing it with 
jthe righthand under the cock. 

2d. Quit the left hand, and 
iphce it ftrung upon the butt. 

3d. Quit the fight hand, and 
bring it fmartly down the right 
lfi.de.. 

; ifl: and 2d motions, as in the 
firft of the fecure. 

’"3d. Quit the right hand, and 
ring the firelock fmartly down 
to the left fide with the left liuiid, 
|as far as it will admit without con- 
iflraint, fcizing the bayout t at the 
fame time with the right hand, 
land fixing it, placing mat hand 
juft below the brafs, with the piece 
[kept dole to the hollow of tlicv 
ihoulder.. 


Words of 
[Commandl 

Shoulder 
your 
firelock ! 


24 Prefin: 
'veurarms! 

\ 

2 51 To the 
right face! 


26 To the 
\right fid ! 

17I To the 
; right-a- 
bout face !\ 

t^ 7 othe kft 
fuel 


29 To the left] 
“JO To th: Ift 

/f/ Oiit Ji ct'i 

3 1 Sh:,uldt r * 

y ‘^r 

frei.ck ! 
3 * I Charge 
your 
bayonet ! 


^ Explanations. 

ift. Quit the right hand, and 
bring up the firelock with the left ; 
feize it again under the cock with 
your right, as in the id motion 
[of the fecure. 

2. Quit the left hand, and place 
it ftrong upon the butt. 

I Qyit the right hand, and 
■bring it down the right fide. 

As explained in the 3 motions 
|of the i4tliwordc)f command. 

ill. Bring np tlie firelock with 
a quick motion high before you, 
’till your left liand comes even 
with your eyes, with the fingers 
of that hand extended along the 
Hock, juft above the fcathcr- 
fpring 5 the right foot to be 
brought clofe up to the left heel 
in this motion. 

2d. F'ace to the right, taking 
care in facing to liold the Hr-, lock 
[right up and down, and Heady iii> 
your hands. 

! 3d. Step back wdth your right 

foot, aiid come down to your pre^ 
lyiw/, as in the foregoing txpla- 
jiiation. 

i As in the foregolngexplanation,. 
facing to the right. 

As in the i5th explanation, 
only coming to the right-about,, 
jinflt ad of to the right. 

3' ift. Bring the right foot brifldy 
.to the hollow of your left with tlie 
.firelock, in tlie fiiiie pofition as 
;in the firft motion of faci/i^ to 
the right. 

2. Face to the left. 

3. Come down to the prefeuty 
as licfore. 

As in the foregoing explana- 
jtion. 

3I As before, coming to the left- 
iabout, inihead of to tl:t left. 

2 1 As in tlie two motions of the 
!i(;th explanafioa. 

ill. As in explanation 1. 

2d. Bring the fwell of the fire- 
lock down ftrong upon the palm, 
of the hand, grafping the piece 
■at tiic fmall, behind the lock, and 
as high as the waift-bclt ; the fire- 
lock 
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k (Words of *Q 
command % 


Explan ATiON^. 


33 ShoMvr 

! I 

\ firelock I 


34' Advance 
I ytur 


'\(}\ Prime efni\ 
! load! 


Sbiulder 

your 

ftnlock ! 


^ Words of ■§ 
2; command g 


jlock upon a level witli the barrel 
jiipwards. 

z j ift. Bring up the firelock to the 
'fliouldcr, ])l;ice the left hand upon 
the butt, bringing the feet fquarc 
to the front. 

1 ad. Quit the right hand, and 
throw it down the right fide. 

4 1 I ft and ad, as in the illexpla- 
^nation. 

I 3d. Bring the firelock down tlie 
Tight fide, with the right hand, as 
■low as it will admit without con- 
jltraint, llipping up the left hand 
'at the fame time to the fwell, the 
Iguard between the thumb and 
Tore-finger of the right hand, the 
three lalt fingers under the cock, 
with the barrel to the rea r. 

4th. Quit the left hand. 

^ ill. Bring up the left hand, and 
feize it at the fwell. 

ad. Come fmartly up to the 
poife. 

3d and 4th, Shoulder. 

13 id. Come fmartly to the re- 
covery by fpringing the firelock 
flrait up with the left hand, turn- 
ing the barrel inwards to the pro- 
per height of the recover : at the 
fame time that the left hand 
fprings the firelock, the right 
hand is raifed brifkly from the 
right fide, and feizes the fireloc k 
.acrofs the brcall j as it rifes below 
[ the cock, tlie left hand comes 
J with a quick motion from the butt, 
and feizes the firclockllrong above 
the lock, the little finger of the 
left hand at the Ijning of the 
lock, the left hand at an equal 
height with the face, the butt 
dole to the body, but not prefled, 
the firelock perpendicular, oppo- 
fite the left fide of the face. 

ad. Bring the firelock down 
with a brifk motion to the pri- 
ming pofition, the left hand hold- 
jing the firelock, as in priming i 
'thethumbof thcright handplacecl 
jagainft the face of the Itecl, the 
fingers clinched, and the elbow ft 


Front ! 
rank^makc\ 
ready f 


Explanations. 

little turned out, that the wrilk 
may be clear of the cock. 

3d. Open the pan by throwing 
up the fteel with a ftrong motion 
of the right arm, turning the el- 
jbow in, and keeping the firelock 
fteady in the left hand. 

4th. Handle your cartridge. 

5 th. Priming. 6th. Shut your 
pans. 7th. Call about. 8th and 
9th. Load. 10th and 1 1 th. Draw 
jrammers. izth. Ram down the 
jeartridge. 1 3th. Return the ram- 
'mers. 14th and 15 th. Shoulder. 

I N. B. The motion of recover, 
'and coming down to the priming 
;pofition, and opening pans, to be 
clone in the ufual time. 

I The motions of handling car- 
jtridge to (hutting the pans, to 
be done as quick as poflible: when 
the pans are fluit, a fmall i)aufe is 
to be made, and thei’i call about 
together j then the loading mo- 
tions are to be done as quick as 
Ipofliblc ; but before the rammer 
is returned, another fmall paufe 
is to be made, counting i, a, 
between each motion, ’till the 
firelock is fliouldercd. 

Spring the firelock brifkly to 
the recovery keeping the left- 
fool fall in this motion : as fooq 
jas the firelock is at tlie recovery 
jwithout any flop, fink the body 
ibrilkly without Hooping forward, 
jwith a quick motion down upon 
jthc right knee : the bptt end of 
the firelock at the fam^ time fills 
'upon the ground j tlie front part 
of the butt to be in a lihe with the 
ilieel of the left foot. So foon as 
jthe butt comes to the ground, the 
firelock is to be cocked, immedi-i 
ately feizing the cock and Heel iq 
jtiie right hand ; the firelock tq be 
jheld firm in the left hand, about 
the middle of that part of the 
firelock between the lock and the 
fwell of the flock j the point of 
the left thumb to be clofe to the 
fwell, pointing upwards. 

Aft 
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hst command 2 


Explanations. 


Prefent , 


Centre 

Yi^ukiinakt 

ready/ 


As the body is finking, the nght 
knee is to be thrown as far back as 
the left leg may be right np and 
down j the right foot to be thrown 
a little to the right j the body to 
be kept firaight ; the head up, 
looking to the right along the 
rank, the fame as if Ihouldcred j 
the firelock to be upright, and 
the butt about 4 inches to the 
right of the infidc of the left foot. 

, Bring the firelock brilkly down 
;to the prefent i by extending the 
left arm to the full length with a 
jllrong motion at the fame time 
fpring up the butt by the cock 
with the right hand, and raife up 
the butt lb high upon the right 
Ihoiilder, that you may not be 
obliged to iloop too much with 
jthe head j the right cheek to be 
|clofe to the butt, and the left eye 
!lhut, and look along the barrel 
with the right eye from the breech- 
pin to the muzzle j keep the left 
elbow down in an eafy pofition, 
and Hand as fteady as pollible ; 
the thumb of the right hand to 
remain in thepofi'ion,as deferibed 
in the 3d Explanation of the 
Manual. 

I Pull the trigger, as di reeled in 
the Manual, and as foon as the 
piece is fired, give yourl'elf a 
Itrong Ipring upon your left leg, 
railing your body brilkly, and 
llraight up, keeping your left 
foot fall, and bringing the right 
heel to the inlide of the left ; at 
, tlic fame t^e the firelock is to be 
■jj brought Up to the pruning po- 
"1 lition, and half-cocked immedi- 
ately i a Ihort paufe is to be made, 
then handle caitridge, and go on 
with the loadingmotionsdcfcnbcd 
in the Pxplunation of prime und 
load. 

Spring the firelock brilkly to 
the recover i lo foon as the .ft 
haiid feizes the firelock above the 
lock, the right elbow is to be 
nimbly raiicd a litcle^ placing the 


. Words of g • rr„. 

^command I EXPLANATIONS. 

thumb of that hand upon the 
cock} the fingers open by the 
, plate of the lock, and as quick as 
pollible force the piece to the 
cock, by dropping the elbow, and 
forcing down the cock with the 
thumb, tttpping at the fame time 
a moderate pace to the right, 
keeping the left foot full : as the 
firelock is cocked, the thumb is 
to fall below the cock, the right 
hand feizing the firelock clofe un- 
der the cock, firmly; the fore- 
finger notto be before the trigger ; 
the piece to be held in thi;. pofi- 
tion perpendicular,, oppofite the 
left fide of the face, the butt dole 
to the left bread, but not prefled ; 
the botW to be draight, and as full 
to the front as pollible ; the head 
kept up, looking to the right of 
the rank, that the body and the 
firelock may not doop forward,, 
nor lean much out of the rank. 

Prefeat! i Spring thc firclock from the 
body to the arm's length with a. 
quick motion, preffing down the 
inuz/,lc with the left ham), and 
■fpring up the butt with thc right 
! lhand, as in the foregoing Expla- 
Ination of thc from rank. 

Fire! ,1 As in Explanation 4, in the 
I 'Manual, with tins difference, that 
I ithe left foot is to be brought up to- 
Ihc right, at the fiune time that 
the firelock is brought down to the 
priming polition. 

j 'J'he loading niotions as in the 
explanations of priming and load- 
ing, and at the lad motion of 
Ihouldcring, to Ijiring to thc left 
again, and cover the file-leaders. 

Rear rank i Recovcr the firdock, and cock 
make as before direfted for the centre 
ready ! • 35 thc firdock is recovered 

and cocked, dep brilkly draight 
to thc right, with the right foot a 
full pace; bring the left heel about. 
6 inches before the right foot ; 
the body draight, and as Iquare- 
to the front as pollible, as in Ex- 
pliinatiofi of the centre rank. 
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ilowii to the priming poiition, 
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Explanations. 

the lefc is' to be brought back 
to the right ; and at the lafl: mo- 
tion of fliouldering, to fpring to 
the left again, and cover the file- 
leader. 


‘The AVt)iii), 1 i.s a peculiar word that ferves 
JF(itch-\S 0^0, ^ for a token and mark of d»- 
ftinftion, given out in the orders of the day in 
time of peace, bu in war time every evening 
in the field by the general who commands, and 
in garrifon by the governor, or other officer 
commanding in chief, to prevent furprife, and 
li'inder an enemy, or any tn achcrous perfon to 
pals backwards and forwoids. This xatch-'H'ord 


is generally called the faroUt and to which is 
added the comterfi^n. The firft is known to 
all officers and non-commiflioned officers, the 
latter only to the fentincls. The parole is this 
day, at Coxheath camp, Englattd^ and the coun- 
terfign, Amberft, The officers that go the 
rounds, or patroles, exchange the word with tlie 
officers on duty j nor will the fentincls let any 
one pafs that has not got the counterfign. 


Words of command ufed at the manual excrcife of the grenadiers, ‘when apart from the battalion. 


1 


2 


i 

|\V(ir«fs < f 

Icomnuiiul! 

I 



Explanations. 


. Cn^/ta 
'tiuTS, t.ik, I 


\firciGcki ! I 


1 1 The {rrcnacliens bring the right 
.hand brilkly to the front of clieir 
Icajis ; paufc a little, and^ bring 
■them down with a flap dh their 
ipouclies, with life j in which mo- 
Itions, neitlier your heads, bodies, 
nor firelocks, arc to move. 

N. B. Poife your firelock ! Cock 
your firelock ! Prefent ! Fire ! as 
in N''. I, 2, 3, and 4, of the Ma- 
nual Exercife. 

J ift. Bring the fling with the 
left hand oppofite to the right 
iflioulder, and tlie firelock with 
the right hand oppofite the left 
fliouldcr, by croffing of both hands 
at the fame time, bringing the 
left hand within the right, keep- 
ing tlie muzzle ujiright, the bar- 
Tel to the left, and tlic right hand 
jufi under the left elbow. 

2d. Bend the firelock back, and 
bring the fling ovei your head, 
placing it juft above your right 
fhoulder. 

3d. Draw the fling with your 
left hand, and let go the firelock 
. with the riglit at the fame time, 
that it may Jiang by the fling on 
the right fhoulder, the muzzle 


O* 


3 


Words of 
command 


Handle 
your 
matches ! 


Explanations. 

j 

[upwards, dropping both hands 
jdown by your lides at the fame 
jtime. 

3 i ift. Bring both hands direftly 
;before you w^ith half-ftretched-out 
■arms, about the Jicight of your 
^fhoulders, taking hold of the 
•lo A er end of the match with the 
right hand, placing the thumb 
under, and the. two fore-fingers 
above. 

2d. Bring the match with the 
right hand over the back of the 
left, placing it between tlie thumb 
|and 2 fore-fingers of the laid 
ihand. 


I 


4 


Handle 

your 

grenades ! 


I 3d. Pufli out your left hand 
jwith the match llraiglit forward, 
;by extending the arm at full 
jlength, and at the fame time 
[bring your riglit hand down to 
iyour right fide. 

J I ift. Keep your left hand ex- 
^ tended to the front, as before, and 
face nimbly to the right, ftretch- 
ing out your right arm at the 
fame time the height of your 
fhoulder, pointing diredly to the 
rear. 

ad. Clap your right hand brifkly 

on 
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5 


6 


/ 


Open ycur\ 3 

! /««/ 1 


Guard I 


' yuur J'uis,e!\ 


'.B/o^vyrur 
I matches / 


2 


Fire and ' 3 
tbrvw 
your gre- 
nades ! 


on your pouchy feizing your 
grenade. 

3d. Bring your right hand to 
its former pofition, placing the 
thumb againft the fuze. 

I ft. Keep your left hand ex- 
tended to the front, and bring the 
grenade with your right hand to 
your mouth. 

ad. Open the fuze with your 
teeth. 

3d. Pulh your arm brilkly from 
you, to its former place. 

Cover your fuze with your 
thumb, without making any other 
motion. 

I ft. Bring the match with your 
left hand before your mouth. 

zd. Blow it off with a ftrong 
blaft, pufliing back your hand at 
the fame time to its former pofi- 
tion. 

I ft. Meet the grenade with your 
left hand oppofite to your right 
thigh, inclining your body to the 
right fide, bending the right 
knee, and keeping the left ftiff, 
firing the fuze at the fame time. 

ad. Let thefuzebewell lighted; 
then throw the grenade with a ftiff 
arm, ftepping forward at the fame 
time with the right foot, placing 
it in a line with the left, extend- 
ing both arms in a direft line to 
the front, keeping the left upper- 
|moft, and the body upright. 


10 


Return 
your 
matches ! 


Handle | 
your 
Jlittgt! J 


I 3d. Bring your right hand down 
,to your fide, keeping your left in 
jits former pofition. 

j i I ft. Bring both hands before 
you, as dircdlrcd by the firrt mo- 
jtion of Explanation j. 
i ad. Bring the match back to 
jits former place, between the a 
jlaft fingers of the left hand. 

I 3d. Let botli hands fall down 
by your Tides. 

3! I ft. Seize the fling with both 
jhands at the fame time, taking 
.hold of it with the right hand 
.'about the middle, and as low as 
.you can reach, without bending 
■your body. 

ad. With the left hand bring 
'the butt forwards, flipping your 
'left elbow under the firelock, by 
'bringing it betw’ceh the firelock 
and the fling ; raking hold of the 
firelock at tlie fame time with the 
left hand, letting tlie ftock lie 
between the thumb and fore 
linger, the butt end pointing a 
little to the left with the barrel 
upwards. 

j 3d. Bring the firelock to lie on 
'the left ftioulder, and the fling on 
.the right, the barrel upwarils, and 
|the butt end pointing diredtly to 
jthe front, keeping the firelock to 
ja true level. 

I N. B. d'hc reft of the excr- 
cife is the fame as the regiment. 


Words of command ufed by the cavalry on horfehack. 


It is prefumed that the men arc taught to ride, and the horfes dreft, in order to perform the fol- 
lowing cxcrcife. 


I !C(7;;#v y 
\rear rank. 
\mcnje for 
*ward to 
elofe or* 
der, 

March / 


[N. B. That no movement be 
made until the wford march is 
given.] 

The two rear ranks of each 
fquadron march forward and elofe 
<b near, that only 4 men may juft 
wheel round between each rank. 
The quarter-mafters to be on the 
right of their rclpeftive fquadrons, 
to give the ranks their proper 
diftaace, and to drefs them, and 


'then repair to their pofts in the 
[rear. This movement is to be 
.done at a walk, and the men are 
'to obferve their right and left-hand 
'men, that tjie ranks may be even 
'in marching. 

j At this word of command, the 
jfront rank of each fquadron is to 
open a little to the right and left, 
to make proper intei-vals for the 
officers to fall into, who are to 
K k wait 


Ojficers 
rein back 
into the 
front 
rank / 
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l^sIcotnmandS 


Explanations. 


Words of •§ 
Z, command g 


wait for the following word of 
command. 

arch » The officers rein back in a di- ^ 
rc-ft line into the front rank of 
the men, and drefs with them : 
'the cornets are to take the ftan- 
jdards from the men. 

i,j Shorten .1 ift, Scizc the upper end of the 
\‘ji of the bridle, which is to 

“ ilie on the right fide of the horfc, 
with the right hand. 

ad. Bring it up as high as your 
chin, keeping your right elbow 
on a level with the fliouldcr. 

3d. Slip your left hand along 
the reins of the bridle, and take 
hold of the loop or button, which 
is near the upper end of the reins. 

4th. Slip the loop down with 
the left hand as low as the pomcl 
of the faddle. 

5th. Bring the right hand down 
with life on the right holfter-cap, 
quitting the reins of the bridle 
with both hands. 

Malena il Unfaftcn the ftrap that holds 
dyyour (the carbine ; then bring your arm 
carbines ! iuujer feizing it about the mid- 
idle with the right hand, letting 
iit lie between the fore finger and 
Ithumb, and raifing it a little, that 
jtlic muzzle may run up by the 
ipoint of the right Ihoulder. 
Advance 3 j t Raifo" your carbine upright 
y'ur . jin the bucket, Ilijiping your hand 
catlfi'i ' ijjj. lame tinie up the barrel as 
lliigh as the Jhouldcr, with the el- 
bow fquare. 

j 2d. Mijj the right hand down 
■the barrel as low as you can with- 
out inclining the body, andgrafp 
it with a lull hand, 
j jd. Bring up the carbine with 
;the rigiit hand, and place the 
butt end on the upper part of the 
right thigh, near the body, turn- 
ing the barrel towards you at the 
fame time, the muzzle hoping to 
the front. 

IL ndle 2 Seize the fwivel with your 

yoitr left hand, placing the thumb on 
fixiveU ! tiie Ipring. 

J ad. Bring the fwivel to the left 


5 \Male re a 

dy ytbur 

I uirhlnei 


y'.ur 
<Y// / / V'- 


7 Handle 
your 
fnxivds f 


your 
carbines I 


g'Ptop your 
^ carbines ! 


10 Join yotir 

right 
hands to 
your 
fnujords ! 

1 1 IXranv 
your 

/words ! 


Explanations. 

fide of the carbine, oppofite to 
the ring which you are to fpring. 
it to, railing your elbow as high 
as your hand. 

lit. Open the fwivel, by prelT- 
ing your Ifft thumb, and put it 
into the ring of the carbine, and 
then eafe your thumb that the 
fpring may clofe. 

2d. Quit the carbine with the 
right hand, and take hold of the 
fmall part of the butt a little be- 
low the lock with a full hand. 

3d. Quit the fwivel with the 
left hand, and bring it to its pro- 
per place. 

1 Drop the carbine on the right 
fide, hanging by the fwivel, and 
the muzzle lying crofs the mid- 
dle of the right toe ; at the fame 
time taking hold of the bridle 
with the left hand, and quitting 
the carbine with the right. 

1 Bring your right hand over 
your left arm, which arm you are 
to prefs clofe to your left lide, and 
feizc the handle of the fword with 
a full hand. 

2 ift. Draw your fword quite out 
of the fcabbard, by raifing up the 
right hand as high as your arm 
will permit, and keep the point 
of the fword a little higher than 
the hilt. 

2d. Bring your right hand to 
|your right fide, placing the infide 
iof the hilt on ihe ourlidc of your 
[right thigh, tlic wrift bending a 
ilittle out, raifing the point very 


high. 


right line with the 


I z Place your 2 
/words 
in the bri- 
dle hands / 


right ear of the horfc, with the 
edge from you. .» 

ift. Bring up the fword oppo- 
fite to the centre of the body,, 
refting the pomel on the fore part 
of the laddie, the broad part of 
the blade towards you, and the 
point upright ; at the lame time 
you are to flip up your left hand 
along the reins of the bridle as 
high as your Ihoulder, and feize 
the blade with your left hand, 
keeping the reins between the 

palm 
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Words of ■§ 
command S 


Handle 

your 

carbines 


14 ! Axlvancf 

yuftr 

CM bines / 

CcckyoM^ 
■ carbines t\ 


1 1 6 Prefent / 


>7 


Fire / 


1 S Drrp yottr\ 
, carbines !\ 


^ 9 : 


Handle 
your ri'^ht^ 
I pfjhls 


ao 




T>ra*iu 
yeurright\ 
piftols ! 


Co€kyeur\ 
pijlols ! 


Explanations. 

palm and ir^ andlquaringthe left 
elbow. 

ad. Quit the Iword with the 
right hand, and bring it to its 
proper place. 

Seize the round or Imall part of 
!the butt with your right hand as 
jhigh as your flioulder, and bring 
it immediately down to the afore- 
mentioned place. 

Bring your carbine with your 
right hand, placing it on your 
right thigh,'as in Explanation 6. 

lit. Bring the right elbow for- 
ward, and place the right thumb 
on the cock. 

ad. Bring down your right 
elbow to your lulc, cocking the 
carbine at the fame time, and flip- 
ping the thumb oiT the cock. 

Bring up the carbine, and place 
the butt end firm to the hollow of 
the right flioulder, dropping the 
muzzle to. a level on the right 
fide of the fword, and fupport 
it with the fingers of the left 
hand, which you are to extend for 
that purpofe, and place the fore 
finger ot the right hand before the 
trigger, and the other three on 
the guard, the thumb in the hol- 
low of the butt, your body in- 
clining a little forward only to 
prefs againft the carbine, keeping 
your head up, and looking llraight 
forward. 

Draw the trigger brilkly with 
that finger that was placed before 
it i but Ihould it not go olf with 
the firfl: drawing, you arc not to 
draw it a fccond time. 

Drop your carbines on the right 
fide, as in Explanation 9. 

Bring your right hand round, 
turning the back towards you, 
and leize the butt of the right 
pifirol with a full hand. 

Draw your right piftol out of 
the holfter, and bring it to the 
right fide of the fword, extending 
[your arm direftly before you, with 
the muzzle upright. 

ill. Bring the piftol clofe to 
your breaft, keeping the muzzle 


I Words of 
Icommandl 


22 ; Prr/enf / 


F ire f 


24} Return 
your 
piJlcJs ! 


Explanations. 


25* Handle 
I your lift 
1 pijleh ! 

i 

26' Dra^iv 
i yonr 
' ptjhlsi 

27 Cock your\ 
j pijlols ! 

28 Prefcntl 


29 


Fire ! 


30 Return 
your 
pijlols ' 
Reco'ver 


3 * 


your 

fivords 


I l 


up, and place your thumb on the 
cock. 

ad. Throw ofl' the piftol to its 
former place, rocl.ing at the fame 
jtime, and flip your thumb olF 
'the cock. 

1 ! Drop tlie muzzle to a level, the 
|barrcl upward, and j)lace the fore 
■finger on the trigger, as in Expla- 
ition 16. 

I j Draw die trigger, as in Expla- 
jnation 17. 

3 1 ill. Place the muzzle of your 
ipiftol in the holfter, the back of 
|your hand turned towards you. 
f a. Thrull it quite down, 
i 3. Q^ut the piftol, and bring 
your right hand to its juoper 
Ijflace. 

1 j Do this as in Explanation 1 9, 
'only tile back of your hand from 
'you. 


As in Explanation ao. 
As in Explanation ai. 

I j As in Explanation 2 a. 


I. As in Explanation 17. 
3 , As in Explanation 24. 


2 ' , 


3 2j /’«■«/ 
fwords ! 


Return 
your 
Jhvordi ! 


34^ 


Officers 
sstovt isstt\ 
she front. 
March ! 


I ft. Seize the handle of the 
fwonl with the right hand, grafp- 
;iug it witii the rhumb upw.u-ds. 

! ad. Bring the i'word to the 
'right thigh, as in Explanation 1 1; 
*at the fame time flip down your 
lleft hand, and take hold of the 
[bridle at the proper place. 

Bring your fword over the left 
arm, and enter the point in the 
ifeabbard, and thruft it fo far, that 
!you may look over the right arm. 

ill. Thruft your fword up to 
the hilt. 

ad. Bring your hand back to 
its proper place. 

The commilfioned officers are 
to march out of the ranks, tlie 
cornets bringing the ftandards 
with them, and place themfclves 
lat the head of the fquadron. As 

foon 
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Words of 
[commandl 


'rear rtinh\ 
rein back 
\fo open or- 
tier. 

March f 


36 


NMudlt 
your 
arOiHi -• 


Explakations. 

loon as the . officers are clear of the 
mcn> the front ranks are to clofe 
the intervals, made by the officers, 
to the centre. 

The centre and rear ranks of 
each fquadron arc to rein back very 
(low, in a direft line to their for- 
mer ground, keeping their ranks 
and files even j of wliich the quar- 
ter-mafters arc to take particular 
care, as alfo that there be a due di- 
ftance between the ranks, accord- 
ing to the direftion in Article 8. 

, This is to be done as in Expla- 
nation 13. 


37 


Adnjanct 
your 
carbines ■ 


38 


Vnfprin^ 
your 
carbines / 


1 As in Explanation 14. 

Quit the reins of your bridle, 
and take hold of the fwivel with 
the left hand, placing the thumb 
on the fpring, and opening it j at 
the fame time take it out of the 
Iring, 


Words ofl 

zlcommands 


39 


Return 

your 

/wiws / 




Return 
your 
carbines ! 


4 


Explanations. 

ift. Place the Iwivel on your 
right fide, by thrulting your left 
hand under your right arm. 

2d. Bring your left hand back 
to its proper place. 

I ft. Throw the carbine to the 
right with the right hand, turning 
the barrel to the front, finking it 
as low as you can without inclining 
your body, feizing the barrel at 
the fame time with your left hand, 
and keeping the muzzle upright. 

2d. (^lit the right hand, and 
britig the carbine with the left 
hand under the right arm, finking 
it near the bucket, and at the fame 
time feize the barrel with the 
right hand a little above the left. 

3d. Place the butt end of the 
carbine in the bucket, and quit it 
with the left hand. 

4th. Fallen the carbine with the 
ftrap, and place your bridle in your 
left hand. 


"Words of command for difrminting, linking the horfes, 


'1 6 


I ft. Take your right foot out 
of the ftirmp’, at the fame tiiv.e 
thrufting forward your bridle- 
hand, keeping the reins fill. 

2d. I'ake a lock of the borfe’s 
mane with the right hand, and put 
it in the left., over the bridle, and 
'irafp it fart with thelelt hand. 

" 3d. 'I’ake hold with the right 
hand of tlie right bar of the lail- 
dle, placing your fingers on the 
inlidc, and your thumb on the 
outfide. 

4th. Raife yourfelves with the 
riglit hand above tlie fuddle, and 
bring the left leg over to the near 
or left fide of the horfe, with a.n 
upright body, looking full to the 

( right. 

5th. Come brilkly to the ground 
with the right foot, facing full to 
the rear, and then quit the ftirtup 


2 Make rea- 
dy your 
links / 


with the left, bringing it down to 
Idle ground, and place it even with 
Idle other. 

j 6th. Quit the bridle and mane 
iwith thneft hand, wheeling at 
iihe fame time to the left- about on 
idle right heel,, and take hold of 
|the left cheek of the bridle with; 
the right hand'. 

I As du re are fevcral. forts of 
jlinks, there cannot be one me- 
thod preferibed for. the whole ; 
but as moft regiments link with 
collars, we will proceed in thatway.. 

The collar being fattened by a' 
running knot to a ring on the fad- 
dle,, a little above the right 
holfter, the men are to undo the 
knot with dre right hand, taking 
the rein of the collar out of the 
ring, and laying itcrofs the horfe’$. 
Ineck. 


Wqros 



w 
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Words of command ufed at the enercife of the ar~ 

tilkrjy together with the number of bands and 

implements for that purpofe. 

On batteries, there are eight men required in 
the management and exercife of a heavy piece 
of artillery, who are polled in the following 
manner. 

ill. Anon-commiflioned officer to fuperintend 
the whole : his duty is, to point the gun at the 
obje£l, and to obferve the effedls of each Ihot. 

2d. A man to load, placed on the left of the 
gun. When the piece is to be loaded with a 
paper or parchment cartridge, he mull be pro- 
vided with a pen-knife or pair of pointed 
feiflars, to cut an oblong hole in the upper part 
of the cartridge oppofitc the feam, beginning 
at the bottom, about 3 inches long, and 2 broad, 
and double the paper back upon the car- 
tridge, which he then puts into the piece. This 
opening is to let the priming communicate with, 
the chaige* 

3d. A man to. load with the ladle, to fponge 
and ram Itonie ; his pod is on the right of the 
gun. Thefe two men are carefully to avoid ex- 
poftng their bodies in the line of Hre, while 
loading. 

4th. A man to ferve the vent : his poll is on 
the right of the gun,, near the breech, .but clear 
of the carriage. 

5th. A man to fire ; his poll is on the left of 
the gun, near the breech, but clear of the car- 
riage. 

6th and 7th. Two men to handle the hand- 
fpikes ; they are placed oa each fide of the car- 
riage. 

8th. A man to ferve with ammunition from 
tltc magazine, waggon, or chell : he is to be 
provided with a leather pouch, and is to Hand 
about 40 or 50 paces in the rear. 


N. B. At exercife, the arms are either piled 
or placed againfl: the parapet, and the imple- 
ments ranged in the following manner, viz, a 
fponge and ladle upon the right ; a fponge and 
wad-hook upon the left j the hand-fpikes uoon. 
the right and left. 

In the field there are 13 men and i non-com- 
miffioned officer, polled as follows, viz. 

ill. A non-commilfioned officer to fuperin- 
tend the whole : his chief care is to point the" 
gun, anil obferve the effefts of each lliot. 

zd. A non-commilfioned officer, or an able 
gunner, to llecr and dired" the gun ; his poll 
is on the left. 

3d. A man to fire ; his poll is on the left of 
the gun. 

4th. A man to ferve the vent : his poll is on 
the right of the gun. 

5th.. A man to load : his poll is on the left of 
die gun, between the muzzle and the wheel. 

6tii.. A man to fponge and ram home : his- 
poll is on the riglit of the gun, between the 
muzzle and the wheel. 

7th. A man to ferve with ammunition : his- 
poll is on the left of the gun, without the 
wheel. 

8th. A man to ferve .ammunition from the 
magazine, waggSn? or chclt ; polled abouf 30 
or 40 p.ices in the rear of the gun. 

9th. Six men at the drag -ropes, which lay 
hold of the wooden pins j 3 men to each drag- 
rope. 

N. B. The number of men for the drag- 
ropes mull be in proportion to the nature of 
the guns. 

ALcxcrrifing the ilow motion.':, a hand-fpike 
is laid on the ground in the front of the wheels ; 
the ladle with the nujuih downwards on the 
right, the wMil-hook on the left, and tlie fponiTf*.- 
in the centre. 


Table of the number, of men requiftte for working the under ■nunttoned gun- and iiozv/fz.'ys. 


Species 

Cannon 

j Howitzers 

Natures 

24 

12 

9 

6 

n 

■ « 

57 

4.' 

Tofuperintend,non-commiinoncdofficers 

I 

I 

1 

1 

I 

1 

1 

I 

To lleer the guns 

1 

1 

I 

1 

I 

I 

1 

U . 

1 

To prime and fire 

n 

2 

2 

2 

2 

2 

2 

2 

To load aitd fet home 

2 

2 

2 

2 

2 

2 

2 ^ 

2 

To the drag-ropes 

12 

10 

8 

6 

4 

8 

4 

4 

To unload the waggon 

4 

3 

3 

2 

I 

3 

2 

2 

Total 

22 

*9 


_i±_ 

11 


12 

12 


N..B.. The above gyns are all of the light fort, except the 8-inch howitzer.. 


Inllead. 
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Signnls by 
the drum. 

Explanations. 


Signals by 
the drum. 

I 

Preparatindt- 

To fire two rounl’*. from the 





flanks to the centre, or more 
.f the officer who commands 

8 

FirJ! part of 

1 


chufes. 


the general* 

2 

\Pirfi part of 

To ccafe firing, as above di- 



1 

the ffrni'ra/. 

redted. 



3 

1 March* 

1 

] 

To .advance ; that is, the men 



at the drag-ropes advance the 
pieces in battery, in a diredl 

9 

Flam* 





line. 



1 + Prclarati ve. 

The firing commences again,’ 





advancing. i 

To ceafe firing, advancing. 



S 

.Firj} part oj 

10 

1 Long-roll* 

1 ' ( 


the ^rneral* 

V t 

To unhook the drag-ropes, and 


, 6 

r utm* 

nx them to the trail of the gun- 
carriage. 1 


' 1 

1 

7 

/. 

I'o retreat ; that is, the line be- | 
jins to retreat, by the men at the I 


( 

i 


Explanations. 

|drag-ropes, retreating the pieces 
in battery, firing as they retreat. 
To halt and ceafe from firing ; 
at which time the men at the drag- 
ropes draw up in a line, holding 
the drag-ropes in their hands, 
and the men at their proper fta- 
tions< 

To unhook the drag-ropes, and 
fix them to the draught-rings at 
the end of the axle-tree j to be in 
ladinefs for advancing. 

To change about ; that is, no 


N. B. The Mortar and Howitzer exercife is fimilar to this. The men are likewife taught to 
mount and difinount all kinds of artillery, &c. as alfo to rig and unrig a gin. 


WORKMEN", are perfons that attend the 
ammunition, boatfmen, cai^mters, fmiths, 
millers, bakers, waggoners, miners, pioneers, 
&c. 

WORKS, are generally underftood of the 
'fortifications about the body of a place ; as by 
mt-works are meant thofe without the firfl in- 
clol’ure. The word is allb ufed to fignify the 
approaches of the befiegers, and the feveral 
lines, trenches, &c. made round a place, an 
army, or the like, for its fecurity. 


WOODEN bottoms^ in laboratory iveris, arc 
cylindrical pieces of wood, of different lengths 
and diameters, agreeable to the 'fize of the gun *. 
they are hollowed at one end to receive tlie 
(hot, and the flannel cartridge is faflened to 
the othcrend; the whole forming one cartridge, 
which is put into the piece at one motion. 

WOOL-p«f^j, in the art of war, are fre- 
quently ranged in form of a breall-work, be- 
caufe theyrefift cannon-fliot. .See Sicge, 


Y 


Y eoman, in military affairs, was anciently 
a kind of ceremonious title given to the 
foldiers. 

Yeomen of the guards, were anciently 250 
men of the beft rank, under gentry, and of 
larger llaturc than ordinary, each being re- 
quired to be 6 feet high. At prefent there arc 
but 100 yeomen in duty, and 70 more not in 
duty ;• and as any of the hundred dies, his 
place is fupplied out of the 70. This corps 


was firft inftituted by Henry VII. anno 

i486. 

YOUNGER regiment, is that which was laft 
raifed. See Seniority. 

Younger officer^ is he whofe contimilTion is 
of the lateft date, though he be ever fo old a 
man, or have ferved ever fo long in other ca- 
pacities; and according to thefe rules, regi- 
ments and officers are polled and cpmm.anded. 
See Seniority, 


z 

Z IG-ZAG, in the (ir.'tf/avir, is a linemaking from being fired on in a ftraight line, or en- 
fevcral angles, in approaching or crefting filaded, 

;a work in a fiege, &c. to prevent the befiegers 


supplement. 



SUPPLEMENT. 


W irds marked * are Omijftons ; the others ^ not marked^ are further 
Explanations of W ords already mentioned in the Work, 
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A BLECTI, in military antiquity, a choice 
or felcft part of the foldicry in the Ro- 
loan armies, picked out of thofe called 
txtraordinarii. 

* ABOLLA, in military antiquity, a warm 
kind of garment, generally lined or doubled, 
ufed both by the Greeks and Romans, chiefly 
out of the city^*1n following the camp. 

* ABSCISSA, in military mathematics, fig- 
nifics any part of the diameter or axis of a 
curve, contained between its vertex or fomc 
other flxed point, and the interlcflion of the 
ordinate. 

In the parabola, the ahfcijfa is a third pro- 
portional to the parameter and the ordinate. 

In the ellipfis, the fquare of the ordinate is 
equal to the redlangle under the parameter and 
ahfcijfa, leflened by another reftangle under the 
faid ahfcijfa, and a fourth proportional to the 
axis, the parameter, and the ahfctjfa. 

In the hyperbola, the fquares of the ordi- 
nates are as the reftangles of the ahfcijfa by 
another line, compounded of the ahfdja and 
tlie tranfverfe axis. 

But it muft be remembered, that the two 
pnoportions relating to the ellipfls and hype;r- 
bola, the origin of the ahfciJTas, or point fronb 
whence they began to be reA.oned, is fuppofed 
to be the vertex of the curve, or, which 
amounts to the fame things the point where 
the axis meets it} for if the origin of the ah~ 
fcijfas be taken from the centre, as is often 
done, the above proportions will not be true. 

ACADEMY, is more frequently ufed 
amohgft the moderns for a. regular fociety. 


or company, of learned pcrlbns, inftituted un- 
der the proteftion of a prince, for the cultiva- 
tion and improvement of arts or feiences. 
Some authors confound academy with univerflty ; 
but, though much the fame in Latin, they are 
very different things in Englilh. An univerflty 
is, properly, a body compofed of graduates in 
the feveral faculties } of profeflbrs, who teach 
in the public fchoolsj of regents or tutors, 
and (ludents who learn under them, and afpire 
likewife to degrees : whereas an academy was 
originally not intended for teaching, or to pro- 
fefs any art, but to improve it ; it was not for 
novices to be inftrufled in, but for thofe who 
were more knowing, ft r perfons of dill inguiflied 
abilities to confer in, and communicate their 
lights and difcovcrics to each other, for their 
mutual benefit and imjirovemcnt. 'I’hc flilt 
academy we read of, was eftabllflicd by Charle- 
magne, at the motion of Alcuin : it was coin- 
pofc'd of the chief wits of the court, the em- 
peror himfelf being .a member. 

*ACANZI, in rnUhaty hijhiy, tlie n.ime of 
the Turkifli light-horfc tliat form the v.m-guard 
of the Grand Signior’s army on a march. 

*ACCENDONES, in military antiquity, a 
kind of gladiators, whofc office was to excite 
and animate the combatants during the engage-^ 
ment. 

ACCENSI, in military antiquity, was alfo an 
appellation given to a kind of adjutants, ap- 
pointed by the tribune to afllfl. each centurion 
and decurion. 

*ACOLUTHI, in military antiquity, was a 
title in the Grecian empire, given to the cap- 
tain 
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lain or commander of the varangi, or body- 
guards, appointed for the Iccurity of the em- 
peror’s palace. 

* ACCON'l’lUM, in ancitnt military v}riterSy 
a kind of (irecian d.irt or javelin, fomewhat re- 
fcmbling the Roman piliim. 

ACCblJ TREMliN rS, Ihould be made of 
Aout, fmooth buff, as well for the fervice to be 
expcilecl from them, as for their fiiperior look 
above tlic Ipongy kind, which is always Aretch- 
ing, and dilficiilt to clean. The bull belts are 
about inches broad, with two buckles to fix 
them tt) the pouch. Pouches are made of the 
fioutell blackened calf-lkin, efpecially the out- 
fulc llaps, which are of fuch a fubftance as to 
turn tlie fevereft rain. Cartridge-boxes are 
made as liglit as poHible, witli 36 holes in each, 
to hold fo many cartridges. 'J he bayonet-belt 
is allb i\ inches broail, and better worn over the 
fhoulder than about rliewailf. 

* /ENEA'l'ORLS, in militivy antiquity, the 
muficians in an aimy; including thofe who 
founded the tranipets, horns, litui, bucdn.e, &c. 

* AGE, in a military fenfc, or that wherein 
the Romans were obligeil to enter themfelves 
in the army, was at 1 7 years ■, at 45 they might 
slemand their difmiflion. Amongft the Lom- 
bards, the age of entry was between 18 and 19 ; 
among the Saxons, at 13. 

* AGb'.M A, in the ancient military art, a kind 
of foldicry chiefly in the Macedonian armies. 
The word is (Jreek, and litterally denotes vehe- 
mence i to exprt-fs the Arength and cagernefs 
of this corps. Some authors will have agema 
to denote a certain number of picked men, an- 
fwering to a legion among the Romans. 

*AG(iER, \x\ ayicient military vrriters, denotes 
the middle part of a_ military road, railed into 
a ridge, with a gentle Aopc on each fide, to 
make a drain for the water, anti keep the way 
dry. 

Aoglr, is allb iifcd for the whole road, or 
military way. Whire highways were to be 
made in low grounds, as between two hills, 
the Romans tiled to raife them above the ad- 
jacent land, fo as to make them of a level 
with the hills. Thele banks they called aggeres. 
Bergier mentions fcvcral in the GaVia Belgica, 
which were thus raifed 10, 15, or 20 feet above 
ground, and 5 or 6 leagues long. They are 
fometimes alfo called aggeres calceati, or caufe- 
<ways, as with us. 

Accer, alfo, denotes a work of fortification, 
ufed both for the defence and the attack of 
towns, camps, &c. in which fenfe, agger is the 
fame with what was ocherwife called rtr/ZvOT, and 
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in latter times, ageftum ; and among the 
derns, lines ; fometimes, cavaliers, terrajfes. See, 

The agger was ufually a bank, or elevation 
of earth, or other matter, bound and fupported 
with timber ; having fometimes turrets on the 
top, wherein the workmen, engineers, and 
foldiery, were placed. It was allb accompanied 
with a ditch, which ferved as its chief defence. 
The height of the agger was frequently equal to 
that of the wall of the place. Ca:far tells us 
of one lie made, which was 30 feet high, and 
330 feet broad. Belides the ufc of aggers be- 
fore towns, they generally ufed to fortify their 
camps with tlic fame; for want of which pre- 
caution, divers armies have been furprifed and 
ruined. 

I'herc were vaA aggers made in towns and 
places on the fca-fide, fi.irtified with towers, 
caAlcs, &c. Thofe made by Ca^far and Pom- 
pey, at Brundiifium, arc famous. .Sometimes 
aggers were even built acrofs arms of the fea, 
lakes, and moraffes ; as Wtis done by Alexander 
Leforc Tyre, and by M. Antony and CaAIus. 

The wall of Sevenis, in the north of England, 
may be conlidcred as a grand agger, to which 
belong fi-vcral Icffer ones. Befides the princi- 
pal agger or vallum, on the brink of the ditch, 
Mr. Horfley delcribcs another jyi thefouth fide 
of the. foriTier, about 5 paces cliAant from it, 
which he calls the fouth agger-, and another 
larger one, on the north fide of the ditch, called 
the north agger. This latter he conjedlurcs to 
have ferved as a military way ; the former, pro- 
bably, was made for ihc inner defence, in cafe 
the enemy Aiould beat tliem from any part of 
the principal vallum, or to proteft the foldiers 
againA any hidden attack from the provincial 
Britons. 

Aiiger Tarquinii, was. a famous fence built 
byTarquinius Superbus, on the eaA fide of 
Romo, 10 Aop the incurfions of the Latins, 
anil other enemies, whereby the city might be 
inveAed, 

Agger, is alfo iifcd for the earth dug out 
of a ditch or trench, and thrown upon the 
brink of it; in which fcnlc, the Chevalier Fo- 
lard thinks the word to be undcrAood, wHbn 
ufed in the plural number, fince we can hardly 
fuppole they would raife a number of cavaliers, 
or terra Acs. 

Agger, is alfo ufed for a bank or wall, 
ereAed againA the lea, or fome great river, to 
confine or keep it within bounds; in which 
fenfe, a^er amounts to the fame with what the 
ancients called tumulus and moles ; the Dutch, 
dyke-, and we, dam, fea-wall, See, 

* AGIADES, 
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•AGIADES, in the ^urkijh armies, are n 
kind of pioneers, or rather field-engineers, em- 
ployed in fortifying camps, &c. 

*ALL^, in the ancient military art, the 
two wings or extremes of an army ranged in 
order of battle. ' 

alliances, are varioudy diftinguifi-icd, 
according to their objeft, the parties in them, 
Sfc. Hence we read of equal, unequal, triple, 
quadruple, grand, offenfive, tlefenfive alliances, 
tiC. See Alliance, in the firft Alphabet. 

ALTITUDE 0/ a figure, is the diflance of 
its vertex from its bafe, or the length of a per- 
pendicular let fall from the vertex to the bafe. 

Altitude of a Jhot or Jhell, is the perpendi- 
cular height of the principal vertex above the 
horizon. See Gunnery aiul Projectiles. 

Altitude, in is ufually confidercd as 

the angle iiibtended between aline drawn through 
the eye, parallel to the horizon, and a vifual 
r.jy emitted from an object to the eye. 

Altitude, in cofinography, is the perpendi- 
cular height of an objetft, or its diftance from 
the horizon upwards. 

Altitudes are divided into accejfihle and in- 
accejfihle. 


AND 

AceffMe Altitude of an oh]e^,, is diu. 
bde you can have accefs to, i.e. mtMkite iltc 
ne.iieil diftance between your ftutiun and the 
foot of the objeft on the ground. 

Inccfejfilh Altitude of an ohjrl, is that 
when tlie foot or bottom of it canru't be ap 
proached, by reafon of fume imj)cdiir.tj.t j 
i'uch as water, or the like. The inftiumciuj 
chiefly ufed in meafuring of altitudes, are the 
qu.idrant, tlieodolire, geometric quadrant, or 
line of lhadows, &c. 

Altitude of the eye, \n perfpeilivc, is a right 
line let fall from the eye, ptrpendicul.uk to tiiC 
geometrical , plane. 

AMMUNITION, or gun-piyu'Jcr, may be 
proliibitt-tl to be exported at the king’s pita- 
fure, by Car. II. cap. 4. § 13. 

Ammunition. Arms, iitennis of wsr, or 
gunpowder, importeil without licence from his 
luajefty, are to be forfeited with treble tlic 
v due. Such licence obtained, except for tl'.<» 
furnilhiiig his majefty’s jniblic ftoix-s, is to be 
void, and the ofl'ender to incur a premunire, 
and be difabled to hold any oflice from the 
crown, 5 )ee Ammuniiion, in the firft .Al- 
phabet. 


t?/ A mmunition for the follo'ji'ing troops for one year, conmeneing the i$ib cf Marcb, 
1760, agreeal/le to the king's warrant, in time of peace. 


A regiment of foot of 900 men 
A reg. of dragoons of 360 men 
A light troop of 1 2 1 men 


Pow. 

Ball 

Plints 

Barrels 

1 Muf- 
1 quets 

Car- . 
bines 

Piftols 

Muf- . 
quets 
Car- 
bines 

Piftols 

^9 

C. 

35 

1 1 

9 

I 

C. 

C. 

N°. 
J700 
1 8oc 

•13-1 

7 :/' 

N'’. 






' 

2 

— 

2263 

1512 

393 , 

2621 

1 

ni 



363 

242 

i 




N. B. The proportion of ammunition for a 
regiment of foot is 64 rounds foreach man for 
fervice, at 6 drams c.ich' cartridge ; and 135 
rounds for each man for exercife, at k of an 
ounce. 

Mufquet-fiints, 3 to each man for fervice, and 
2 for cxercifr. 

Mufquet-balls, 20 to each man for exercife. 

The proportion for a regifnent of dragoons 
is, ilb. of powder for fervice, anddtlb. for ex- 
«icife, to each man ; each carcridj^ Co contain 
the fame as thofe of the foot. 

The proportion for the light-dragoons is 64 
rounds for each man for forvice, at i an ounce 


each cartridge, and 405 rounds each man, for 
excrcile, at 3 dranis each cartridge. 

The royal regiment of artillery, as much as 
the commanding officer thinks proper. 

The militia when cinbotlied to have the fame, 
as, a regiment of foot, according to their num- 
bers. 

* ANACI dOTICUM, in the ancient art of 
war, a particular blaft: of the trumpet, whereby 
the fearful and flying foldiers Were rallied and 
recalled to the combat. 

* ANDABA 7 'y^i, in military antiquity, a kind 
of gladiators, who fought hoodwinked ; having 
a fort of helmet that covered the ey es and face. 

hr- They 
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They were called andabata, qtiaji «»aS*Ti, afcen- 
fores, becaufe they fought mounted on horfe- 
back„ or out of chariots. 

*ANGA 1 <IA, in ancient military writers, 
means a guard of foldiers polled in any place 
for the fecurity of it. 

ANGON, in ancient military btjlory, a kind 
of javelin ufcd by the French. U he iron head 
of it rcfcmblcs a fleur-de-lis ; and it is the 
opinion of fome writers, that the arms ot 
1- ranee are not fleurs-de-lis, but the iron point 
of the or javelin of the ancient French. 

See Axoo.v, in the firfl. Alphabet. 

* A(^UF.i)UCTS, in militaiy architcHure, are 
generally made to bring water from a fpring ot 
river to a forirefs, &(;. they are likewife ufed to 
carry canals over low ground, and over brooks 
<>r fmall rivers ; they are built with arches like 
a briilge, oiily not lb wide, and are covered 
above by an arch, to prevent dull or dirt from 
being thrown into the water. See Muller’^ 
Prailical Fortification. 

AKAIGNE. Sec Gallery and Mine. 

ARU AI.El', in the ancient art of war, a crofs- 
bow, made of Iteel, let in a (haft of wood, with 
a ftring and trigger, bent with a piece of iron 
litred tor that jmrpol'e, and ufcd to throw 
bullets, large arrows, d.irts, &c. 

ARCHERS, in military hiflory, a kind of 
militia or foKliery, armed with bows and ar- 
rows. I'hty were much ufed in former times, 
but now laid afide, excepting in Turkey, and 
fome of the eaftern countiies. 

ARCHERY, the an of fliooting with bow 
and arrow. It is forbid, by flatute, to Ihoot 
at a Handing mark, unlcfs it be for a rover, 
V. here the archer is to change his mark at every 
fnot. Any perfoa above 24 years old is alfo 
forbid to Ihoot with any prick-lliaft, or flight, 
at a mark of eleven fcore yards or under. 
P'5 lien. VIII. chap. 9. Ihe former was a 
j)rovinon for making good markfmen at fight ; 
tlie latter, for giving llrcngth and finews. See 
Arckerv, in the firll Alphabet. 

ARMATURA, is alfo an appellation given 
to the foldiers who were light-armed. Aquinus 
feems, without rcalbn, to rcllrain armatura to 
the tyrenes, or young foldiers, in it. Under this 
word is underftood, the throwing of the fpcar, 
javelin, ll.ootingwith bows and arrows, &c. 

Armatura, is alfo a denomination given to 
the foldiers in the emperor’s retinue. See Ar- 
MATURA, in the firft Alphabet. 

ARMS, in a reneral fenfe, includes all kinds 
of weapons, whether for defence or offence. It 
is fuppofed, that the firll artificial arms were of 


wood, and only employed againft beads ; and 
that Belus, the Jon of Nimrod, was the firft 
that waged war : whence, according to fome, 
came the appellation helium. Diodorus Siculus 
takes Bclus to be the fame with Mars, who firft 
trained foldiers up to battle, yfmr of done, 
and even of brafs, appear to have been ufed 
before they came to iron and deel. Jofephus 
alTures us, that the patriarch jofeph firll taught 
the life of iron arms in Eigypt, arming the 
troops of Pharoah witli a cafque and buckler. 

The principal arms of the ancient Britons 
were hatchets, feythes, lances, fwords, and 
bucklers : the Saxons, &c. brought in the hal- 
berd, bow, arrows, arbalets, &c. By the an- 
cient laws of England, every man was obliged 
to bear arms, except the judges and clergy. 
Under llcnr)' VIII, it was exprcfsly enjoined on 
all perfons to be regularly inltrinfied, even from 
their tender years, in the cxercife of the arms 
then in life, viz. the long-bow and arrows ; and 
to be provided v/ith a certain number of them. 

By the common law, it is an odence for 
perfons to go or ride armed with dangerous wea- 
pons } but gentlemen, both in and out of the 
army, may wear common armour, according 
to their quality. Tlie king may prohibit force 
of arms, and {junifli offenders according to lawj 
and herein every fubjeft is bound to be aiding. 
Stat. 7 Edw. I. None lhall come with force 
and anns before the k’ng’s julliccs, nor ride 
armed in affray of the peace, on pain to 
forfeit their armour, and to fulfer imprilbn- 
ment, &c. 2 Falw. III. c, 3. The importation 
of arms and ammunition is prohibited by i 
Jac. II. c. 8, and by Vv illiam and Mary, ftat. a., 
c. a. So likeivife arms, icc. Ihipped after pro- 
hibition, are forfeited, by ay Geo. 1 . c. i6< 
lie. a. 

Ar.ms of parade, or courtefy, were thofe ufcd: 
in the ancient jufts and tournaments 5 which 
were commonly imlliod lances, fwords without 
edge or point, 4vooden fwords, and even canes. 
See Arms, in the firfl: Alphabet. 

ARMY. Our armies anciently were a Ibrt 
of militia, compofjd chiefly of the valfals and 
tenants of the lords. When each company had 
ferved tlie number of days or months enjoined 
by their tenure, or the cuftoms of the fees they 
held, they returned home. 

Army of obfervation,.. is employed to watch 
and obferve the motions of an enemy; and by 
befiegers, to prevent relief being brought into 
a place> or the liege being raifed by the enernyv 
See Army, in the firft Alphabet., 

ARTIFICERS, in a tmlitary fenfe, are thole 
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who make all kinds of fire-works, and prepare place. The rtr*?, in ancient Rome, wa'-. a ili 
all the difierent forts of laboratory ftorcs; as ftinft edifice from the Capitol, tUomih fume h '.’ c 
alfo, fmiths, collar-makers, carpenters, wheel- confounded the two. According'to RycUiuN, 
wrights, gun-fmiths, lock-fmiths, rope-makers, the /?r.v, properly fpeaking, v/as a placc'on the 
&c. Moft of the foreign regiments of artillery higheft part of the Capitoline mount, llrongcr 
have one company of and better fortified than the re It, with towers 

* ARX, iw xkc ancient military arti implies a and pinnated walls, in which was alfo the teiii- 
town, fort, caftle, 6 tc. for the defence of a pie of Jupiter Capitolinus. 

B 


#*T) ANDERET, in military hiftory^ implies 

_|3 commander in chief of the troops 
of the canton of Bern, in Switzerland. 

* BANNERS, \n rlcui borfe equipa^Cy for the 
kettlc-ihums and trumpets, to be of the colour 
of the facing of the regiment. The badge of 
the regiment, or its rank, to be in the centre 
of the banner of the kettle-drums, as on the 
fcconil ftandard. The king's cypher and crown 
to he on the banner of the trumpets, v;ith the 
rank of the regiment in figures underneath, 
'i'he depth of the kettle-drum banners to be 
^ feet 6 inches 5 the length 4 feet 8 inches, ex- 
cluding the fringe. Thofe of trumpets to be 
12 inches in depth, and iB inches in length. 

ilARBF.T ^<i//erv, in gumnryy is when the 
breaft-wotk of a battery is only 3 feet high, 
that the guns may fire over it without being 
obliged to mtikc cmbrafurcs : in fuch cafes, it 
is faid the guns fire en barbel. Sec Battery, 
in the firfl: Alphabet. 

* BATTLEMENTS, in military affairs ^ arc 
the indentures in the top of old caftles or for- 
tified walls, or other buildings, in the form of 
cmbrafurcs, for the greater conveniency of firing 
or looking through. 

BAT-i»e«, "la kind of fervants in theamny, 

BAW-;/?f«,J that take care of the b.aggagc- 
horfes. 

* ^AT-horfes, "I are baggage-horfes belong- 

* YiAVi-borfeSy J ing to tn<;^fficers when on 
aiSlual duty. 

* BEACON, a fignal for the better fccuring 
the kingdom from foreign invafions. 

On certain eminent places of the country 
are placed long poles creft, whereon are faftened 
pitch-barrels to be fired by night, and fmoke 
made by day, to give notice, in a few hours, to 
the whole kingdom, of an approaching invafion. 

* BEAR, in gunnery* A piece of ordnance is 
laid to beary or come to beary when pointed 
direiflly againll the object ; that is, point'd to 
hit the nb]e6t 

BELT^ in the armyy are of different forts, 
and for various purpofes, viz. 


Sbeultler-lhirs for the dragoon-ou.irds, liorlc 
and dragoons, to be 4J- inclics broad ; thole 
the light dragoons to Ire 2', inches broad. Re- 
giments that have bulf waillcoats, arc to have 
bulF-coloured accoutrements, and thofe whii.Ii 
have white wa'llcoars, to have white. 

to be inches broad, except 
thofe of the light dragoons, which arc to be 1 ; 
inches only ; to h:ive yellow buckles or clarj)s : 
the horle to have crofs :>rlis-, the dragoon -guards 
and tiragoons to have only one fljOHUicr-belty ex- 
cept the 8th regiment, which is permitted to 
wear crofs- belts. 

Iki.Ts are known among the ancient and 
middle-age writei.s by divers names, as 

zona, ctii^uluWf rcminicnlum, rin^a, attil 
hcldrdlus, I'hc belt was an eflential piece of 
the ancient armour, infomuch that we fometimes 
find it ufed to denote the whole armour. In 
latter ages the belt was given to a perfon when 
he was railed to knighthood : whence it has alfo 
been ufed as a badge or mark of the knightly 
order. 

Bl'.NDINGS, in military and fea mattersy arc 
ropes, wood, &c. bent for fcveral purpofes. M. 
Amontons gives fcveral experiiucnts concerning 
the bending of ropes. The f'riflion of a rope 
bent, or wound round an immoveable cylinder, 
is fufFicienr, with a very fmall power, to fuilain 
very great v, eights. Divers methods have been 
contrivcil fijr bending timber, in order to liip- 
ply crooked planks and pieces for buikling 
Ihipsj fuch as by fand, boiling water, fleam of 
boiling water, and by fire. See M. Du Hamel, 
in his book called Du Tran/port, de la Conferva^ 
tioHy de la Force dcs Hois. M. Delehue iii- 
genioufly enough propofed to have the young 
trees bent, while growing in the forefl. Tlie 
method of bending planks by fand-heat, now 
ufed in the king’s ytirds, was invented by 
captain Cumbcrl:;nd. 

A method has been lately invented and prac- 
tifed for bending pieces of timber, fo as to make 
the wheels of carriages without joints. The 
lending of boards, and other pieces of timber 

Z fo^ 



‘ B E K 

for curved works in joinery, is effected by 
holding them to the fire, then giving them the 
figure required, and keeping them in this figure 
by tools for the purpofe. 

BENEFICIARII, in ancient military tijlffy,^ 
denotes foldiers who attend the chief ofiitMs of 
the arinv, being exempted from all other duty. 

llEV ViciARii were alto foldiers diltliar.qed 
from the military fervicc or duty, and provided 
■with henvficia to iublift on. 

* BLOCK batlayy itt gunnery, a wooden bat- 
tery for two or m.'.re fmall pieces, mounted on 
wlieels, and moveable from place to place ■, very 
rea.iy to fire eii barha, in the galleries and 
cafeniarcs, &c. where room is wanted. 

* llLocK-iw(/f, in the rnuitary art, akiiul of 
wooden fort or fortilicacion,fometlmes inounicd 
on rollers, or on a fiat-bottomed vell'el, teiving 
cither on the Likes or rivers, or in countcr- 
fcarps and counter-approaches. I'his name is 
fometimes given to a brick or (lone building on 
a bridge, or the brink of a river, ferving not 
only for its defence, but for the command of 
the river, both above and below. 

BOKK. See Cannon, in the firft Alphabet. 
BRANCH of a mine. Sec Mine, in the firft 
A 1 [diabct. 

BRIDGES. See Bridge, in the firft Alpha- 
bet. 

Bridges arc generally placed in a diredlion 
perpendicular to the ftream in a direift line, to 
give free paliuge to the water. 'I hey are made 
of carpentry or mafonry. 'I he number of arches 
of a iridge IS generally made odd ; either that 
the midiile of i!ie flream or chief current may 
flow freely witliout interruption of a pier 5 or 
that the two halves of the brubi^e, by gradually 
lilingfrom the ends ro the middle, may '.here 
meet in the highell and large!!; arch ; or elle, 
for the fake of grace, that by being open in the 
middle, the eye in viewing it may lookdiredly 
rlirough there, as we always exjieft to do in 
looking at it, and without which opening we 
gen jrally feel a difap|X)tMtme'nt in viewing it. 

•If the iiridge be eqmdly higli throughout, 
the arches, behig all of a height, are made all of 
:i liz-, which cauivsa great laving of centering. 
If the bridge be higher in the middle than at the 
ends, let the arches decre&fe from the middle 
to'wards each end, but ft) that each half have 
the arches cx-aetb. alike, and that they decrcafe 
in fpan proportVofially to their height, fo a.s ro. 
he always the fame kind of figure. Bridges 
fbould rather be of fiiw and large arches, than 
of many and fmall ones, if the height and fitu- 
ation will allow of it. 


Ndmes of all the terms fienSar to Bridgxs, 
Abutment. See ButmetitSt • 

Arch, an opening of a bridge, through or 
under which the water, &c. palTes, and which 
is fupported by piers or butments. Arches are 
denominated circular, elliptical, cycloidal, ca- 
ternarian, cquilibrial, gothic, fScc. according to 
their figure or cuive. 

Archivolt, tlie curve or line formed by the 
upper fulcs of the vouflbirs or arch-ftoncs. It 
is parallel to die intrados or under fide of the 
arch when the vouflbirs are all of the fame 
length ; otherwife not. 

By the anbivelt is alfo fometimes underftood 
the whole fet of vouflbirs. 

B.m'juet, the raifed foot-path at the fidcs of 
the bridge next the parapet : it is generally 
raifed about a foot above the' middle or horfe- 
paflage, and 3, 4, 5, 6, or 7, &c. feet broad, 
according ro the fize of the bridge, and paved 
with large ftones, whofe length is equal to the 
breadth of the walk. 

Battardeau, or) a cafe of piling, &c. without 
Coffer-dam, Ja bottom,, .fixed in the bed 
of the river, water-tight or nearly fo, by which 
to lay the bottom dry for a fpaee large enough 
to build the pier on. • "When jc is fixal, its fidcs 
reaching above rhe level of the water, the water 
is pumped out of it, or drawn off by engines, 
&c. ’till thefpace be dry; and it is kept fo by 
the fame means, until the pier is built up in it, 
and then the materials of it are drawn up again. 
Batlardcaiix are made in various m inncrs, either 
by a Angle inclofure, or by a double one, with 
flay or chalk rammed in between the two, to 
prevent the water from coining through the 
fides : and tlicfe.inclofures are allb made either 
with piles, only, driven clofc by one another, 
and Ibmetiriics notched or dove- failed .into each 
other; orwiili piles grooved in the fides, driven 
in at a diftance from one anoilicr, and boards 
let down between them in the grooves. 

Buiments, ar^tlu: extremities of a bridge, 
by v/hich it joinKlo, or abuts upon, the land, of 
fides of tlie river, &c. 

Thefe mnft- be made very fecure, quite im- 
moveable, and more, than barely fulBcient to 
refift the drift of its. adjacent arch ; fo that, if 
there arc not rocks or very folid banks to raife 
them ag-VinH.'ishcy muft- be well le-inforctd 
with proper, walls or returns, &c. 

Caiffen, a kind of cheft, or flat-bottomed 
boat, in which a pier built, then funk to the 
bed of the river, and the fldes loofened and 
taken off from- the bottom, by a contrivance 
for that purpofe ; the bottom of it being left 
• . ‘ . . under 



vndei' the as a Ibundation. It is evident 
therefore mat the bottoms of the cai£ons mull 
be made very ftrong and fit for the foundations 
of the piers. The caijfon is kept afloat “till the 
pier be built to the height of low-water mark; 
and for that purpofe its fides muft either be 
made of more than that height at firll, or elfe 
gradually raifed to ir> as it Hnks by the weight 
of the work, fo as always to keep its top above 
water : and therefore the fides mufl be made very 
ftrong, and kept afunder by crofs timbers 
within, left the great preffure of the ambient 
water crufli the fides in, and fo not only en- 
danger the work, but alfo drown the workmen 
within it. The cnijjon is made of the fhape of 
the pier, but fomc feet wider on every fide to 
make room for the men to work : the whole of 
the fides are of two pieces, both joined to the 
bottom quite round, and to each other at the 
lalient angle, fo as to be difengaged from the 
bottom, and from < ach other, w'hen the pier is 
raited to the defired height, and funk. It is 
ulfo convenient to have a little lluice made in 
the bottom, occafionally to open, and Ihut, to 
fink the caijfon and p er fometimes by, before it 
be finilhed, to try if it bottom level and rightly j 
for by opening the fluice, the water will rulh in 
and fill it to the height of the exterior water, 
and the weight of the'work already built will 
fink it i thrn by lliiitting the lluice again, and 
pumping out the water, it will, be made to Boat 
again, and the reft . of the work may be com- 
pleted ; but it m\ift no‘t be funk but when the 
fides are high enough' to reach above the fur- 
ftice of the water, orhej-wife it .cannot be raifed 
and laid dry again. Mr. Labclye tells us, that the 
caijfons in which he built Wcftminfter briilge, 
contained above 1 30 load of fir timber, of 40 
cubic feet each, and 'was of more tonnage or 
capacity than a 40-gu!)*lhip of war.. 

Centres, arc th.e timber frames ereCled in the 
fjuces of the a'rciu's to ’turn thcni on; by buiUl- 
ing on them tlie voullbirs of the arch." As the 
cemre ferves as a foundation for the arch to be 
built on, when the .arch is completed, that 
foundation is ftniek from under if, to make way 
for the water and navigation, and then the arch 
will Hand’ of itfelf from its curved figure. 'I'he 
centre muft be coj\ftru<fted of the exact figure of 
the intendevi a'rch, conve'x as the arch is con- 
cave, to receive it on as a mould. If the form 
be circular, the curve is ftruck from a central 
point by a radius; if it be ellipjtlcal, it ftiould 
be ftruck with a double cord, paffing over two 
pins fixed in the focufies, as the mathematicians 
deferibe their ^lipfcs and hot by ftrik'ing dif- 


ferent pieces or airs of circles from feveral 
centres i for thcfewill form nocUipfis at all, but 
an irregular misfliapen curve made up of bioktn 
pieces of different circular arches ; but if the 
arch be of any other form, the feveral abrciG||s 
and ordinates ihould be calculated ; then tl^W 
correfponding lengths, transferred to the cen- 
tering, will give 10 many points of the curve, 
and exaftly by which points bending a bow of 
pliable matter, the curve may be drawn by it. 

The centres are conftru<fted of beams of tim- 
ber, firmly pinned and bound together, into one 
entire compaft frame, covered fmooth at top 
with planks or boards to place tl.c vouifoirs on ; 
the whole fupported by oft'-l'ets in the fides of 
the piers, and by piles driven into the bed of 
the river, and capable of being raifed and de- 
prefTcd by wedges contrived for that purpofe, 
and for taking them tlown when the arch is • 
completed. They fliould alfo be conftnnfted of 
a ftrength more. dun fuflicient to bear the 
jveight of the arch. 

In taking tht.centre down, firft let it down a 
little, all in a piece, by eafing fome of the 
wedges ; then let it reft a few days to try if the 
arch makes any eflorts to fall, or any joints 
open, or any ftones cnilli or crack, See. tl.at the 
damage may be repaired before the centre is en- 
tirely removed, which is not to be done ’till the 
arch ceafes to nialse any vifible efforts. 

Cbeji. See Cmjj'en. 

Cofferdam. Sec Rattardeau. 

Drift, j of an arch, is the pufh or force 

Shoot, or > which it exerts in the dirciftion of 

Tb> uft, J the length of die bridge. This 
force arifes fiom the pcrpendicuiar gravitation 
of the Itones of die arcli, which being kept 
from defeending by the form of the arch, and ’ 
the refinance of the pier, exert their force in a 
lateral or horizontal di.rcftion. This force is 
computed in Prep. 10, of Mr. Hutton’s hind- 
pies of Bridges, where the thicknefs of the pier 
is determined that is neceflary to refift' it, and 
is greater the lower the arch ujcteteris panhis. 

Elevation, the orthographic projeftion of the 
front of a bridge, on the vertical planie, pa- 
rallel to its length. Thi.s is nccelfary to fliow 
the form and dimciifion.s of the arches and other 
parts, as to h.ight and bre;uUh, and therefore 
has a plain fcale annc'xccl to ir, to meafure the 
parts by. It alfo lliows rhe mariner of working 
up and decorating the fronts of the br'ulge. 

Extraios, the ext^ior curvature or line of an 
arch. In the propofitiQi)| of die Iccontj feftion ' 
in ProfelTor Hutton’s f^rmipfes of Bridge's, it is 
the outer or upper line • of ’the wnlliaboVe the 

arch; 
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arch } but it often means only the upper or ex- 
terior curve of the voulToirs. 

Foundations j tlie bottoms of the piers, &:c. 
or the bafes on which they are built. ^ Thcfc 
li[|toms are always to be made with projeftions, 
^ater or lefs, according to the fpaces on whicli 
they are built : and according to the nature of 
the ground, depth and velocity of water, &c. 
the foundations arc laid and the piers built after 
different manners, either in caiflbns, in battar- 
deaux, on ftilts with fterlings, &c. for the par- 
ticular method of doing which, fee each under 
its refpeftive term. 

The mofl: obvious and fimple method of lay- 
ing the foundations and raifing the piers up to 
the water-mark, is to turn the river out of its 
courle above the place of the bridge, into a new 
channel cut for it near the place where it makes 
an elbow or turn ; then tiie piers arc built on 
dry ground, and the water turned into its old 
coiirfc a'!;ain, the new one being feciirely banked 
up. 'I'hls is certainly the bell metlKKl, when 
the new channel can be cafily and conveniently 
made } but which however is Icldoni or never 

the cafe. , , r 

Another method is, to lay only the fpacc of 
each pier dry ’till it be built, by furrounding 
it with piles and planks driven down into the 
bed of the river, fo dole together as to exclude 
the water from coming in ; then the water is 
pumped out of the inclofcd fpace, the pier 
built in it, ami laftly the piles and planks 
drawn up. This is cotfer-ilam work, but evi- 
dently cannot be pradifed if the bottom be of 
a loofe conliftence, admitting the water to ooze 
and fpring up through it. 

When neither the whole nor part of the river 
can be eafily laid dry as above, other methods 
are to be ufeil 5 fuch as to build either in cailffins 
or on ftilts, both which methods are deferibed 
under their proper words j or yet by another 
metliod, which hath, though feldom, bten 
fomerimes ufed, without laying the bottom dry, 
and which is thus : the pier is built upon ftrong 
rafts or gratings of timber, well bound to- 
gether, and buoyed up on the furface of the 
water by ftrong cables, fixed to the other floats 
or machines, ’till the pier is biiik ; the whole 
is then gently let down to thfc bottom, which 
mult be made level for the purpofe : but of 
thefe methods, that of building in caiflbns is 
the belt. 

But before the pier can be built in any man- 
ner, the ground at the bottom muft be well fc- 
cured, and made quite good and fafe, if it be 


B R I 

not fo naturally. The fpace muft be bored 
into, to try the confittence of the ground ; and 
if a good bottom of ftone, or firm gravel, 
day, &c. be met with, within a moderate 
depth below the bed of the river, the loofe 
fand, &c. muft be removed and digged out to 
it, and the foundation laid on the firm bottom 
on a ftrong grating or bafe of timber made 
much broader every way than the pier, that 
there may be the greater bafe to prefs on, to 
prevent its being funk but if a Iblid bottom 
cannot be found at a convenient depth to dig 
to, the fpace muft then be driven full of ftrong 
piles, whofe tops muft be fawed off level fome 
feet below the bed of the water, the fand hav- 
ing been previoufly digged out for that purpofe } 
.ind then the foundation on a grating of timber 
laid on their tops as before : or, when the bot- 
tom is not good, if it be made level, and a 
flrong grating of timber, 2, 3, or 4 times as 
large as the bafe of the pier be nude, it will 
form a good bafe to build on, its great lize 
prcvvnting it from finking. In driving the 
piles, begin at the middle, and proceed out- 
v.'ards all t!ie way to the borders or margin j 
the reafon of which is, thar if the outer ones 
Were driven firft, the earth of the inner fpace 
would be tliereby fo jammed together, as not 
to allow the inner piles ro be driven : and be- 
fidcs the piles immediately under the piers, it 
is all'o very prudent to drive in a fingle, double, 
or triple row of them aiound, and clofe to ilie 
frame of the foundation , cutting them off a 
little above it, to fccurc it from flipping afide 
out of its place, and to bind the ground under 
the pier firmer : for, as the fafety of the whole 
bridge depends on the fourMtion, too much 
care cannot be ufed to have the bottom nude 
quite fccure. 

Jettee, the border made round the ftilts un- 
der a pier. See Sterling. 

hnpujl, is the part of the pier on which the 
feet of the arches ftand, or from which they 
fpring. 

Key-Jlone, the middle voulToir, or the arch- 
ftone in the top or immediately over the centre 
of the arch. The length of the ken-fione, or 
thicknefs of the archivolt at top, is allowed to 
be about or i-i6th of the fpan by the 

beft architefts. 

Orthography, the elevation of a bridge, or 
front view, as feen at an infinite diftance. 

Parapet, the brcaft-wall made on the top of 
a bridge to prevent paffengers from falling 
over. In good bridges, to build the parapet 

but 
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but a little part of its height clofe or folid, and 
upon chat a baluftrade to above a man’s height, 
has an elegant effeft. ^ 

Piers f the walls built for the fupport of the 
arches, and from which they fpring as their 
bafes. They Ihould be built of large blocks of 
ftonc, folid throughout, and cramped together 
with iron, which will make the whole as one 
folid ftone. Their faces or ends, from the 
bafe up to high-water mark, (hould projeft 
lliarp out with a falient angle, to divide the 
ftrcatn ; or, perhaps the bottom of the pier 
iliould be built flat or fquare up to about hall the 
height of low-water mark, to allow a lodgement 
againll it for the fand and mud, to go over the 
foundation ; left, by being kept bare, the water 
fhould in time undermine, and fo ruin or injure 
it. The beft form of the projeftion for dividing 
the ftream, is the triangle ; and the longer it 
IS, or the more acute the falient angle, the 
better it will divide it, and the lefs will the force 
of the water be againft the pier j but it may 
be fuflicient to make that angle a right one,, as 
it will make the work ftronger j and in that 
cafe the perpendicular projedion will be equal 
to half the breadth or tliicknefs of the pier. 
In rivers, on which large heavy craft navigate 
and pafs the arches, it may perhaps be better to 
make the ends femicircular ; for, although it 
docs not divide the water fo well as the triangle, 
it will both better turn off and bear the Ihock 
of the craft. 

The thicknefs of the piers fliould be fuch as 
will make them of weight or ftrength fufficient 
to fupport their interjacent arch independent of 
any other arches ; and then, if the middle of 
the pier be run up to its full height, the centering 
may be ftruck to be ufed in another arch before 
the handies are filled up. The whole theory of 
the piers may be feen in the third I'cdion of Pro- 
fefl'or Hutton’s Principles of Bridges. 

'fhey fhould be maile with a broad bottom 
on the foundation, and gradually diminifhing 
in thickners by oft'-fets up tolow-water mark. 

Piks, are timbers driven into the bed of the 
river for various purpofes, and arc cither round, 
fquare, or flat like planks. I'hey may be of 
any wood which will not rot under water ; but 
oak and fir are moftly ufed, efpecially the 
latter, on account of its length, ftraightnef?, 
and cheapnefs. They are fhod with a pointed 
iron at the bottom, the better to penetrate into 
the ground, and are bound with a ftrong iron- 
band or r^bat top, to prevent them from being 
fplit by ti^^iolent ftrokes of the ram by which 
they axtifBSlhi down. 
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Piles are either ufed to build the foundations 
on, or they are driven about the pier as a bor- 
der of defence, or to fupport the centres on ; 
and in this cafe, when the centering is removed, 
they muft either be drawn uji, or fawed off vem" 
low under water ■, but it is perhaps better to Iw 
them off and leave them fticking in the bottom, 
left the drawing of them out Ihould loofen the 
ground about the foundation of the pier. Thofe 
to build on, arc cither fuch as are cut off by 
the bottom of the water, or rather a few ftec 
within the bed of the river ; or ellc fuch as are 
cut off at low-water mark, and then they arc 
called ftilts. Thofe to form borders of defence, 
are rows driven in clofe by the frame of a foun- 
dation, to keep it firm, or elfe they are to form 
a cafe or jettcc about the ftilts, to keep the 
Hones within it, that are thrown in to fill it up : 
in this calc tlie piles arc grooved, driven at a • 
little diftance from each otlicr, and plank- files 
let into the grooves between them, and driven 
down alfo, ’till the whole (pace is furrounded. 
Befidcs ufing this for ftilts, it is fometimes ne- 
ceffary to furround a ftone pier with a fterling, 
or jettce, and fill it up with ftones to fecure an 
injured pier froju being ftill more damaged, and 
the whole bridge ruined. The piles to fupport 
the centres may alfo ferve as a border of piling 
to fecure the foundation, cutting them olf low 
enough after the centre is removed. 

Pile-driver, an engine for driving down the 
piles. It confifts of a large ram or iron Aiding 
perpendicularly down between two guide-polls 
which being lifted up to the top of them, and 
there let fall from a great licight, comes down 
upon the top of the pile with a violent blow. 
It is worked cither with men or horfes, and 
either with or without wheel- work. That 
which was ufed at the building of Weftminfter 
bridge, is perhaps the beft ever invented. 

Pitch, of an arch, tite perpendicular height 
from the fpring or iinpoft to the key-ftone. 

Plan, of any parr, as of the foundations, or 
piers, or fuperllrudlure, is tlie orthographic pro- 
jc6licn of it on a plane parallel to the horizon. • 

Pujh, of an arch. See Dn/t. 

Salient angle, of a pier, the projeftion of 
the end againft the ftream, to divide it. The 
right-lined angle beft divides the ftream, and - 
the more acute, the better for that purpofe j but 
the right angle is generally ufed, as making the 
beft mafonry. A femicircular end, though it 
does not divide the ftream fo well, is fometimes 
better in large navigable rivers, as it carries 
the craft the better off, or bears their ftiocks 
the better. 

Shoot. 



B rt B U 1 


Shoot t of an arch. See Drift. 

Springers^ are the firft or loweft floncs of an 
arch, being thofe at its feet, bearing immedi- 
ately on the impoft-. 

^jfUPterlitigs, or futksy a kind of cafe made about 
a pier of ftilrs, &c. to feeure it, and is parti- 
cularly deferibed under the next word, Stilts. 

Stilts, a fet of piles elriven into the fpace in- 
tended for the pier, whofe tops being fuwed 
level oil', above low-water mark, the pier is 
then raifed on them. This method was for- 
merly ufed when the bottom of tlie river could 
not be laid dry ; and the e ftilts were furrounded, 
at a few feet diftance, by a row of piles and 
planks, &c. clofe to them like a coller-d.im, 
and called a7?er//«f, or^ez/.V; after whit li loofe 
■•ftones, See. are thrown or poured do'.\n into the 
fparc, ’till it is filled up to the top, by that 
nicuns forminga kind of pier of rubble or loofe 
work, and which is kept together by the fidts 
or fterlings : this is then paved level at the 
top, and th.e arches turned upon it. I'his 
method was formerly much ufed, for moft of 
the large old bridges in England being creeled 
that way, fuch as London bridge, Newcalile 
bridge, RochcHer bridge, Sec. But the incon- 
veniences attending it arc fo great, that it is 
now quite difufed : for, becuufc of the loole 
compofition of the piers, they mull be made 
very large or broad, or elfe the arch mufl pullt 
them over, and rulh down as foon as the centre 
\vas drawn which great breadth of piers and 
fterlings fo much contrafts the pallage of the 
water, as not only very much incommodes the 
navigation through the arch, from the fall and 
quick motion of the water ; but from the fame 
caufe al:b the brivlge itfelf is in much danger, 
clpcciall) in time of floods, evhen the water is 
too iv.uch for the palTage. Add to this, that 
befides the danger there is of the pier burfting 
out the fterlings, they are alfo fubjcdl to much 
decay and damage by the velocity of the water 
and the craft pafling through the arches. 

‘Thrufi. See Drift. 

Vciijj'oirs, the ftones which immediately form 
the arch, their underfides conftituting the in- 
trados. The middle one, or key-ftone, Ihould 
be about i-ifth or i-i6th of the fpan, as has 
been obferved j and the reft ftiould incrcafe in 
fizc all the way down to the impoft : the more 
they increafe the better, as they will the better 
bear the great weight which refts upon them 
without being cruftied : and alfo will bind the 
firmer together. Their joints Ihould alfp be 
cut perpendicular to the curve of (he intrados. 


For more information fee ProfefTor Hutton’s 
trinciples of Bridges, Newcaftle, 177a, in 8®. 

* BRIGANDINK, in ancient military bifteryt 
a coat of mail, or kind of ancient defenfivq 
armour, confifting of tin. 

BUCKLER, in antiquity, apiece of defenfive 
armour ufed by the ancients. It was always 
worn on tlie left arm, and compofed of wicker- 
work, of the lighteft fort, but moft com- 
monly of hides, fortified with plates of brafs 
or other metals. The lhape of it varied con- 
lidcrably, being fometimes round, fometimes 
oval, and often nearly fqu?re. 

BUDGE- Z’/tm/f. See Barrels, in the firft 
Alj-habet. 

BUhE. See Belts, in the firft Alphabet. 

* BUIL1)1nG, in a. general fenfe, a fabric 
ereftfd by art, cither for devotion, magnifi- 
cence, or convenicncy. 

Military Boili ings, are of various forts, viz. 
powder-magazines, bridges, gates, barracks, 
liofpitals, llore-houfcs, giuard- rooms, &c. 

Rtgular Building, is that whofe plan is 
fqiiuic, the oppofite fidcs equal, and all the 
parts difpofed witli fymmetry. 

Itreguhr Building, that whofe plan is not 
contained within equal 01 parallel lines, cither 
by the accident of fitiiation, or the defign of 
the builder, and whofe parts are not relative 
to one another in the elevation, 

Infulated Building, that which is not con- 
tiguous to any other, but is cncompaflcd with 
ftreets, open fquares, or the like. 

Engaged Building, one furrounded with 
othtt buildings, having no fronr to any ftreet 
or public place, nor any communication with- 
out, but by a common paftage. 

Interred or funk Building, one whofe area 
is below the hirfacc of the place where it ftands, 
and of which the loweft courfes of ftone are 
concealed. 

In building there are three things to be con- 
fidcred, viz. firft, comuMdity or convenicncy ; 
fccondly, firmnefs or ftability ; thirdly, delight. 

To accompliili which ends. Sir HcniyWotton 
ponfiders the whole fubjeft under two head.s, 
namely, the feat or fituation, and the work. 

1. As for the feat, either that of the whole is 
to be confidcred, or that of its parts. 

2. As to the fituation, regard is to be had to 
the quality, temjierature, artd falubrity or 
healtliinefs of the air ; that it be a good healthy 
air, not fubjeft to foggy noiromeoj^fs from ad- 
jacent fens or marfties ; alfo free noxious 
mineral exhalations] nor ihould 4^;^ace wanjt 

"■'t the 
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tlic fwcet influence of the fim-boams, nor be 
>vholly deftituteof the breezes of wind, which 
will fan and purge the air } the want of whic h 
would render it like a ftagnated pool, and 
would be very unhealthy. 

In tlic foundations of buildings^ Vitruvius 
orders the ground to be dug up, to examine its 
lirmnefs j that an appearing folidity is not to 
be trufled, unlefs the whole mould cut through 
be found and folid : 'tis true, he does not fay 
to what depth it fliould be dugj but Palladio 
determines it to be a fixth part of the height 
of the building. 

The great laws of walling are, i. That the 
walls ftand peqiendicular on the ground-woi k, 
the right angle being the foundation of all 
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(lability, a. That the largcP. an<l 
materials he the low ell, as inoie pro;!-.! to 
fullain others th.m be fuilihui-.l rhf.iiV.lvc'., 
I'hat the work diminilh in tlin 'i.ii- Is, as it 
riles, bot'.i for the e-ife of \v; ight .iiid exneii' e. 
4 . i’hac certain coin lcs, or lo-.l-^c of mn:- • 
A.-ength tiian the rcA, l)c intcrhiid, liLc b - in- ., 
to luAain tiic wall fiom total min, if loiTv of 
the under parts chance to tlecay. .5. 1 a!!!-., 
that the angles be firmly bound, tlu y be; o '; 
the nerves of the whole fabric j whicii are 
fometimes fortified on each fide the coiners, 
even in brick buildings, with fip .are Hones' ; 
which .add botii beauty and Itiength. See 
SroNii, liiiicx.s, LiMi-., S.\xi). 
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\^CKMKNT,jof mortar, ufed to bind 
bricks orAoncs together for fome kind of mould- 
ings i or in cementing a block of bricks for the 
carving of capitals, fcrolls, or the like. There 
are two forts, i. e. hot which is the mo A 

common, uiadc of refin, bces-wax, brick-duA, 
and chalk, boiled together. The bricks to be 
cemented with this mixture, muA be made hot 
in the fire, and rubbed to and fro after the <e- 
tnent is fpread, in the fame manner as joiners 
do wdien they glue two boards together. Cold 
cment, made of ChcAiire cheefc, milk, quick 
lime, and whites of eggs. This cemetit is Icfs 
ufed than the former, and is accounted a fccrct 
known but to very few bricklayers. 

* C. 3 iSTUS, in military antiquitXy a kind of 
large gauntlet, comjiofed of raw hides, ufed 
by wreAlcrs at the public games. 

CAIMACAN, in military bijlory, an officer 
among the Turks, nearly anfwering to our 
lieutenant. 

CAMP. See the firA Alphabet. 

The arrangement of the tents in campy is 
■nearly the fame all over Europe, which is, to 
difpofc them in fuch a manner, that the troops 
may form with fafety and expedition. 

'i‘o anfwer this end, the troops are encamped 
jn the lam^^rder as that in which they are to 
■engage, ww^ is by battalions and fquadrons ; 
Jience, of .each batul^^and fquadron 


in tlie line of battle, nniA necefliirily be at tit'’ 
head of its own encanijuncnt. Gtiflavus 
Adolphtis, king of .Sweilen. w.as the firA who 
formed encampments according to the order of 
battle. 

By this difpofition, the extent of the camp 
from right to left, of each battalion and fqua- 
dron, will be equal to the front of each in line 
of battle ; and confequently, the extent from 
right to left of the \\ hole camp, AiuuKl be equal 
to the front of the whole army when drawn up 
in line of battle, with the fame intervals be- 
tween the fevenal encampments of the bat- 
talions and ft]u.adrons, as arc in the line. 

There is no fixed rule for the intervals : foir.e 
will have no intervals, fome fmalJ ones, and 
others arc for intervals equal to tlie front of 
the battalion or A[uadron. I'he moA general 
meti'.od is, an interval of 60 feet betwee.i each 
battalion, and of 36 feet betw’ccn each Apia- 
dron. 

Hence it follows, iA> That the front line of 
tlie camp be in a dircdlion to face the enemy 
sdly, I’hat at the head of the encampment of 
each battalion and fquadron, there muA be .a 
clear fpace of ground, on which they may 
form in line of battle j and 3dly, That when 
tlie (pace taken up by the army is cmbarraAed 
with woods, ditclics, and other obllru6tions, a 
communication muA be opened for tlie trtwps 
to move with cafe to the affiAance of each other. 
Mtni. The 
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The camps of the Greeks and Romans were 
either round, fquare, or oval, or rather of an 
oblong fquarc, with the fliarp corners taken oft* ; 
and to fccurc them againll furprifes, it was the 
prevailing cuftom to furround them with in- 
trcnchinents. 'Vhc ramps of the Anglo-Saxons 
and Danes were gencially round, as likewife 
thofc of the Anglo-Normans. The camps of 
the aiKicnr Britons were of an oval form, com- 
pofed of' hakes, earth, and ftones, rudely 
lu-aped together : but the praiEbice of the pre- 
fent limes is (pjite different j for the fecurity of 
our fiiwps, wliofe form is a reftangle, confifts 
in being able to draw out the troops with cafe 
and ex|)edition at the head of their refpective 
encampments. 

Cam I* of a battalion of iufantiy, is the ground 
on which they pitch their tents and lodges. 

'I'he principal object in the arrangement of a 
camp is, that both officers and men may repair 
v.ith facility and expedition to tlie head of the 
line i for which reafon the tents arc placed in 
iH)Ws perpendicidar to the front of the camp, 
with fpacis between them, called IVreets. The 
general method is, to form as many rows of 
tents as there are companies in the battalion 
thole for the ])ri\ ate men in the front, and thufe 
for the officers in tlic rear. See PI. VIII. 

'1 he feveral t ompanics of a battalion are 
polled in camp, in the fame manner as in the 
line of battle j that is, the company of grena- 
diers on the right, and that of light infantry 
on the left ; the ctiloners company on the left 
of rlic ,.;renadicrs, the lieutenani-coloners on 
the right of tiie liglit-infantry, the majoi’s on 
the left of the colcivl’s, the eldell captain’s 
on the right of the lieutenant-colom I’s ; and 
fo on from right to left, ’till the two )</iingell 
companies come into the centre. 

'J i'.e battaiioti companies are polled two by 
two ; tiiat is, tlic tents of every two of thefe 
companies arc ranged clofe together, to obtain, 
though fewer, larger and more commodious 
llrects ; the entrances of all the companies 
tents face the llreets, except the firft tent of 
each row belonging to the feijcants, which 
f.ices the bells of arms and front of the camp. 

The number of tents in each pemendicular 
row, is regulated by the ftrength of the com- 
panies, and the number of men allowed to 
t ach ri nt, which at prefent is 5 men : thence 
it follows, that a company of 60 men will re- 
tjuire 12 tents, a company of 75 men 15 tents, 
and a company of 1 co men 20 tents ; but as 
it always happens that fomc arc on duty, fewer 
tents may ferve in time of neceflity. 

When the battalion is in the firft line of en- 
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campment, the privies are opened in the front, 
and at Icaft 150 feet beyond the quarter-guard * 
and when in the fecoiid line, they are opened 
in the rear of that line. 

To diftinguiih the regiments, camp colours 
are fixed at the flanks, and at the quarter and 
rear guard. 

The colours and drums of each battalion are 
placed at the head of its own grand ftreet. In 
a line with the bells of arms of the feveral 
companies. The officers efpontoons are placed 
at the colours, with the broad part of their 
f])ears to tlie front. The ferjeants halberts are 
placed between, and on each fide of the bells 
of arms, with their hatchets turned from the 
colours. 

When two field-pieces are allowed to each 
battalion, they are pofted to the right of it. 
Gullavus Adolphus, king of Sweden, was the 
firrt who ordered two field-pieces to each bat- 
talion, which are generally light 6-pounders. 

Dijlribution of the front and depth of the Camp 
for a battalion of infmtry. The prefent mode 
of encampments differs from what they for- 
merly were. The front of the camp for a bat- 
talion of 10 companies of 60 men each, is at 
prefent 400 feet, and during the late wars only 
360 feet i the depth at prefent 759 feet, and 
during the late war 960. The front of the 
of a battalion of 10 companies of 100 
men each is at prefent 668 feet, and formerly 
only 592} the depth 759 feet, formerly 960. 
The breadth of the ftreets from 45 to 55 feet, 
excepting the main ftreet, which is foinetiines 
from 60 to 90 feet broad. 

Of the Camp of a battalion by a neso method. 
This is, by placing the tents in 3 rows parallel 
to the principal front of the camp-, that is, 
i'uitable to tlic 3 ranks in which the battalion is 
dre.wn up ; the rents of the firft row, which 
front the camp, are for the men of the front 
rank : the tents of tlie fecond row front the 
rear, and are for the men of the fecond rank 
and the tents of the third row, which front the 
centre row, are for the men of the rear rank. 

Camp of cavalry. 'I'he tents for the cavalry, 
as well as for tlie infantry, are placed in rows 
perpendicular to the principal front of the 
camp ; and their number is conformable to the 
number of troops. The horfes of each troop 
are placed in a line parallel to the tents, with 
their heads towards them. See PI. IX. 

The number of tents in each row, is regu- 
lated by the ftrength of the trd^s, and the 
number of troopers allotted to i^j^tent is 5 : 
it follows th|K^ ^pop of 30 m^^jll require 
6 tents, a tr^P of 60 men 12 tents, and a 
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'troop of too men 20 tents. The tents for the 
cavalry are of the fame form as thofe of the in- 
fantry, but more fpacious, the better to contain 
the fire-arms, accoutrements, faddles, bridles, 
boots, &c. See Tents. 

Diftribuiion of the front and depth of a Camp of 
cavalry. Suppofing the regiment to confift of 
2 fquadrons, of 3 troops each, and of 50 men 
in each troop, the extent of the front will be 
450 feet, if drawn up in 2 ranks j but if drawn 
up in 3 ranks, the front will be only 300 feet, 
the depth 220, and the breadth of the back 
ftrects 30 feet, and the other ftreets 46 feet 
each. In the laft war 600 feet were allowed 
each regiment of cavalry in front, 774 feet for 
the depth, and the breadth of the ftreets as 
above. 

The ftandard-guard tents are pitched in the 
centre, in a line with ■ the quartcr-mafter’s. 
The camp colours of the cavalry are allb of the 
fame colour as the facing of the regiment, with 
the rank of the regiment in the centre : thofe 
of the horfe are fquare, like thofe of the foot ; 
and thofe of the dragoons are fwallow- tailed. 
The dung of each troop is laid up behind the 
horfes. Sec PI. IX. 

Camp duty, confifts in guards, both ordinary 
and extraordinary : the ordinary guards are re- 
lieved regularly at a certain hour every day 
(generally about 9 or 10 o'clock in the morning) ; 
the extraordinary guards are all kinds of detach- 
ments commanded on particular occafions for 
the further fecurity of the campf for covering 
the foragers, for convoys, efcorts, or expe- 
ditions. 

The ordinary guards arc diftinguilhed into 
grand guards, ftandard, and quarter guards; 
rear guards, picket guards, and guards for the 
general officers ; train of artillery, bread wag- 
gons, pay-mafter general, quarter-mafter ge- 
neral, majors of brigade, judge advocate, and 
provoft marftial. Sec Guards, in the firft 
Alphabet. 

The number and ftrength of the grand 
giiards and out-pofts, whether of cavalry or 
infantry, depend on the fituation of the campt 
nature of the country, and the pofition of the 
enemy. The ftrength of general officers guards 
is limited. See Honours, in the firft Alpha- 
bet. 

Camp are, i. The principal rule in 

forming a campy is to give it the fame front the 
troops occupy in order of battle. 

2. The) method of encamping is by batta- 
lions and fquadrons, except the royal regiment 
of artillery, which is cflcai^d oA the ri^t 
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and left of the paik of artillcrv. See A?.- 
TILLERY PARK, and Vxcmnpnmit cf if cf 

artilleryy in the firll Alplubct. 

3. Each man is allowed 2 f'l-t i;i the !Mnks of 
the bartalion, and 3 feet in tliC li|i)a.!ron : tlicnrc 
the front of a battalion of 9 .0 n.en, Ibnv.cd 3 
deep, v/ill be 600 feet ; and tlic hoiu of a 
dren of 150 men, formed 2 divp, will be. •;’3 
feet. 

4. The depth of the camp wlicn liu* nrmv 
is encamped in 3 lines, is at lead '275'> leer j 
that is, 750 fcei ior the ilc|'.th of .each line, 
and 250 feet for the fpace between each of 
thofe lines. 

5. The park rrf artillery fliouUl always be 
plaeed on a dry riling ground, if any ftich fitn- 
ation offers; cither in the centre of tlie ftoi.t 
line, or in the rear of the fecond line ; with .il) 
the train liorfes encamped in tlie rear of tlie 
park. See PI. II. 

6. The bread-waggons fliould be ftatirtned 
in the rear of the campy and as near as pollibie 
to the centre, that the diftribution of the biead 
may be rendered eafy. 

7. When the commander in chief cncamp.s, 
it is generally in the centre of the anuy; aiid 
the tov/n or village chofen for his rcfidcnce is 
called head quarters. 

8. That general is inexcufable, who, for his 
own perlbnal accommodation, makes choice of 
quarters that are not properly fecured, or at too 
great a diftance to have an ealy communication 
with the camp. 

9. If the ground permits, the troops lliould 
be encamped as near to good water as pollibie. 

10. When there are hulTars, they arc gene- 
rally pofted near the head quarters, or in the 
front of the army. 

11. The ground taken up by the encamp- 
ment of an amiy, fliould be equally diftributed, 
and, if polfible, in a llraight line; for then the 
whole will have more grace : for a crooked line, 
and an inequality of ilifpofition, afford a very 
unpleafing view both of the camp, and of the 
troops when they are under arms. 

12. Cleanlinefs is eflentially neceffary to the 
health of a campy elpecially when it is to re- 
main for any length of time. To maintain this, 
the privies Ihould be often filled up, and others 
opened ; at leaft evciy 6 days. The offal of 
cattle, and the carcafles of dead horfes, (hould 
be buried very deep ; and all kinds of corrupt 
effluvia, that may infeft the air and produce 
epidemical diforders, ihould be conftantly re- 
moved. 

Choice of Camps, i. At the beginning ol 
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a campaign, when the enemy is at too great a 
Uiftaitce to occafion any alarm, all fuuations 
for (amps that arc healthy arc good, provided 
the troops have room, and within leach of 
water, wood, ami provifions. More ground 
ihould be allowed to the troops in (amps of 
duration, than in temporary ones. 

2. Camps dioiild be htuated as near as pofll- 
ble to navigable rivers, to facilitate the con- 
^■cyallce of all manner of fupplies ; for con- 
venience and fafety are the principal objefts 
for camps. 

."I. A camp (hould never be placed too near 
heights, from whence the enemy may overlook 
it ; nor too near woods, from whence the enemy 
may fiiiprife it. If there are eminences, not 
commanded by others, they Ihould be taken 
inro the camp ; and when that cannot be done, 
they Ihould be fortified. 

4. 'I'he cl)oice of a camp depends in a great 
mt-afurc on the polition of the enemy, on its 
llrength, and on the nature and . fituation of 
the country. 

5. A Ikilful general will avail himfelf of all 
the advantages for a camp^ which nature may 
prefent, whether in plains, mountains, ravins, 
hollows, woods, lakes, inclofures, rivers, ri- 
vulets, b:c, 

6. '1 he difpofition of, the troops in camp 
lliotild dejKT.d on the nature and fituation of 
the ground ; as there are occafions which rc- 
tjuire all the infantry to enc.amp on the right, 
and the cavalry on the left j and there are others 
which require the cavalry to form in the centre, 
and the infantry on the wings. 

7. A iliould nevcr.be form.cd, on -the 
banks of a river, without a fpace of at lea/l 
2 or 3C00 feet, for diMwing out the army in 
order of battle : the enemy cannot tlien eafily 
alarm tin: camp, by artillery and fmall arms 
from rhe other liile. 

8. Camps Ihould never be fituated near rivers 
that arc liibjv d to be ovei-fiowcd, either by tlie 
melting of the fnov, or by accidental torrents 
from i!ic mixuntains. Marfliy grounds Ihould 
alii) be avoidcil, on account of the vapours 
a-iliiig iio.u llagiunt w.itcr, w’hich infeft the 
;»ir. 

y. Cn the- choice of camps and polls, fre- 
tjueuily iltpends the fuccefs of a campaign, 
and even lomctimcs of a war. 

Cawv guards. They are of two forts; the 
one feive to maintain good order within the 
ca ip j and the otiier, which are llationcd withr 
ou^ the camp, ferve to cover and ftcurc it againfl: 
ti.e tne.i.y. fhcfe guaids are formed of both 


infantry and cavalry ; and in proportion to the 
ftrengih of the army, fituation of the camp, 
and difpofition of the enemy, fome require 
tl'.at thefe guards fiiould confilt of the 8th part 
of the army ; otliers, of the 3d part ; and whe n 
an attack from the enemy is apprehended, even 
of the half. 

Manner of ftationing the Qauv guards. It is 
cf the utmoft confequcnce to ftation the guards 
in fuch places, as may enable them to difeover, 
eafily whatever approaches the camp. 

2. 1‘he guards of the cavalry are generally 
removed further from the camp, than thofe of 
the infantry ; but never at fo great a dillance, 
as to endanger their being cut off: within 
cannon-lhot is a very good. diftance. They are 
often ilationed in highways, in open places, 
ami on fmall height^ ; but, hov/ever, fo dif- 
pofed, as to fee and communicate with one 
another. 

3. The vedettes to the out-polls lliould be 
double i for, Ihould tliey make a difeovery, one 
may be detached to inform the officer com- 
manding the out-poft, and the other remain i 
on dury : they Ihould not be at too great a 
diftance from their detachment.; probably, . 
about 50 or 60 paces is enough. 

4. The guards of rq^fantry have different ob- 
je£ls, and arc differently, ftationed : their duty 
is, to receive and fupport The guards of cavalry 
in cafe of need ; to proteft the troops fent out 
for wood, forage, or water ; in lliort, to pre- 
vent any approaches from the fmall parties of 
the enciuy. Some are Ilationed in the churches 
of the neighbouring villages, in cattles, houfes, 
and in palTagcs and avenues of woods ; others 
are ftationed on the borders of rivulets, and 
in every place nccclTary to fecurc the camp. 
Guards that arc Ilationed in churches, ftecplcs, 
trees, callles, and houfes, Ihould if polfible be 
feen from the army, or at leaft froqi fome grand 
guard in its ncigiibourhood, that fignals may 
be feen and repeated. 

5. The guards of infantry arc generally fixed; 

. that is, they have the fame poft both day and 

night, except liich as arc to fupport and proteft 
the guards of cavalry, and to cover the forage 
grounds. All out-guards Ihould have in- 
trenching-tools with them. 

6. 'I'he guards of cavalry have generally, a 
day poll and a night poft ;. th.e latter is fcldom 

. more than 4 or 50b paces from the camp ; one 
third Ihould be mounted, one third bridled, 

. and one .third feeding their horfes y- but when 
near, the, enemy, the whole guard, ihould be 
kept mounted during the night,. 

>■ 7. The. 
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7. The fecurity and tranquilliiy of a cmp de- 
pending upon the vigilance of the guards, the 
officers who command them cannot be too adtive 
in preventing furprifes : a negledt in this par- 
ticular is often of fatal confequence. Though 
an officer jfhould, at all times, be ftridtly at- 
tentive to every part of the fervice, yet he 
lliould be more particularly watchful in the 
night than in the day. The night is the time 
moll favourable for furprifes } as thofc who are 
not on duty, are generally afleep, and cannot 
immediately afford affillance j but in the day 
time, the attention of all the troops is turned 
to the movements of the enemy j they are 
fooncr under arms, fooner in readinefs to march, 
and in much, lefs danger of being thrown into 
confufion. - Thofc who wilh to be better ac- 
quainted with the nature and mode of encamp- 
ments, may read Mr. Lochde's ufeful EJfay on 
Caftrametation. * 

Concerning the healthinefs of the different 
feafons of a campaign, the ingenious Dr. 
Pringle has tlie following obfervations. The 
fir ft 3 weeks is always fimy j after which the 
ficknefs decreafes, and the men enjoy a tolera- 
ble degree of health throughout the fummer, 
unlefs they get wet clothes. The moft fickly 
part of the campaign is towards the end of 
Auguft, whilft the days are ftill hot, but the 
nights cold and damp with fogs and dews ; then, 
if not fooner, the dyfentery prevails ^ and 
though its violence is over by the beginning 
of Odlober, yet the remitting fever, gaining 
ground, continues throughout the reft of the 
campaign, and never entirely ceafes, .even in 
winter quarters, ’till the froft begins. He 
likewife obferves, that the laft 14 days of a 
campaign, if protrafted ’till the beginning of 
November, is attended with more ficknefs than 
the two firft months of the encampment. As 
to winter expeditions, though fevcrc in ap- 
pearance, he tells us, they are attended with 
little ficknefs, if the men have ftrong and good 
ftioes, warm quartets, fuel, and provifions 
enough. 

CANNONADE, in artillery t may be defined 
the application of artillery to the purpofes of 


Can 

a land war, or the direction of its cffiirts againll 
fome diftant objeft intended to be feized or 
deftroyed, as the troops in battle, battery, for- 
trefs, or out-work. 

Cannonading is therefore ufed from a battery^ 
to take, deftroy, burn, or drive the enemy from 
the defences, &c. and to batter and ruin the 
works or fortified towns. 

CANNON. See this word in the firft Al- 
phabet. 


Dimen/ms of all forts of brafs Cannon, as 
ejtablijhed by the board of ordnance in 1764. 


Nature 

iS 

Length 

Weight 

Calibrt 
of the 
gun 

Diam. 1 
of the 
fliot 

• 

p» 

42 

F. in. 
9 6 

c. 

61 

q- 

0 

lb. 

0 

in. hull. 

7-3 

in. hun. 
6.68 



24 

9 6 

52 

0 

0 

5-83 

5-54 


>s 

12 

9 0 

29 

0 

0 

4.63 

4.40 


^ J 

IE 

9 

9 0 

26 

0 

0 

4.21 

4.0 


Hi 

6 

8 0 

»9 

0 

0 

3.66 

00 



3 

7 0 

II 

2 

0 

2.91 

2.77 

Brafs 

guns 


n 

C 0 

5 

2 

0 

2.31 

2.20 

i \ 

24 

8 0 

1 

40 

I 

21 

5-83 

5-54 


■f -1 
s ) 

12 

6 6 

21 

0 

H 

4-63 

4.40 

! 

/ 

6 

5 0 

10 

I 

0 

3-66 

3*48 


f 

24 

5 6 

16 

I 

12 

5-83 

5-54 


Light 

12 

5 0 

8 

3 

18 

4-63 

4.40 


6 

4 6 

' 4 

3 

14 

3-66 

3-48 



3 

3 6 

2 

3 

4 

2.91 

2.77 


• This gentleman keep.-! a military academy at Little Chelfca, where youth are well infirufted in the military fcicnces 
and' discipline, rc({ui(itc for the infantry and cavalry. He is defcrvcdly patronifed by his Majefty, and his mode of 
education has met with the approbation of the moil Ikilful officers. 
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jy'imenfions of all forts of iron Cannok, efta-- 
llijhed, 1764. 
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To lay a Cannon to a given objeSl. Firll find 
the centre of metal by the perpendicular, then 
apply your two fore fingers to the bale centre, 
and look behind them until you make the 
muzzle centre cut the centre of the objeft ; 
then the piece is properly direfted. Secondly, 
having determined upon theneceflaryelcvation, 
place the centre of the quadrant in the bore, 
and elevate or deprefs the piece 'till the plum- 
met cuts the required elevation i and the piece 
is laid. 

When theobjeft fired at cannot be feen from 
the battery, which is often the cafe with mor- 
tars, proceed thus for the diredbion. Afcend 
the neareft ground in a line between the battery 
and objeft, from whence you can fee them 
both, and place 2 pickets in fuch adireftion as 
to cut each mortar and the objeft it is to be 
fired at } then make the centres of metal of 
each mortar cut its proper picket, and it will 
be properly laid. 

CARCASSES. ’ See the firft Alphabet. 

CO MPO S JTIO N for each nature of 
Carcasses. 

Corned powder 30 lb. Swedilh pitch iz\h. 
falt-petrc 6 lb. and tallow 3 lb. The corn- 
ed powder and falt-petrc to be well mixed 
together j the pitch and tallow to be made 
hot over the fire, and put into another 
pan; then mixed with the corned powder 
and falt-petre; and lafily, mix them well 
together for ufe. When old, they arc to 
be primed with fuze compofition. 

freight of new oblong hammered Carcasses, 
eflabUJhed the zid of Aprils 1759. 
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Dimenjtons and weight ef round CAROAssESt as eJiabUJbed the id of Augufit 1760. 
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* CAR,, in military antiquity t a kind of fmall 
carriage} figuratively, ufed by the poets for 
a chariot : it is mounted on wheels, reprefent- 
ing a ftately throne, ufed in triumphs and 
on other folcmn occafions. 

* CARIPI, in military hiftoryt a kind of ca- 
valry in the Turkilh army, which to the num- 
ber of 1 000 are not (laves, nor bred up in the 
feraglio, like the re(t, but are generally Moors, 
or renegado Chriftians, arrived to the rank of 
horfe-guards to the Grand Signior. 

CARTOUCHES, in artillery ^ are made of 
leather, to (ling over the (houlder of the ma- 
trofs, who therein carries the ammunition from 
the magazine or waggon, for the fervice of the 
artillerj', when at exercife or on real fcrvice. 

* CASTRAMETATION, in the art of war, 
is the art of meafuring or tracing out the form 
of a camp on the ground; yet it fometimes 
has a more extenfive fignification, by including 
all the views and defigns of a general j the one 
requires only a mathematician, the other an ex- 
perienced foldier. The ancients were accul^ 
turned to fortify their camps by, throwing up 
intrcnchments round them. The Turks, and 
other Afiatic nations, fortify themfelves,when 
in an open country, with their waggons and 
other carriages. The practice of the Euro- 
peans is quite different j for the furety of their 
camp confifts in the facility and convenience of 
drawing out their troops at the head of their 
encampment ; for which, rcafoni whatever par- 
ticular order of battle is. regarded as the bed; 
difpofition for fighting, it follows of courfc, 
that we fhould encamp in fuch a manner as to 
afiemble and parade ogr troops in that order 
.^nd difpofition as foon as poffible. It is there- 


fore the order of battle that (hould regulate 
the order of encampment } that is to fay, the 
poll of each regiment in the line of battle 
Ihould be at the head of its own encampment ; 
from whence it follows, that the extent of the 
line of battle from right. to -left of the camp, 
fhould be equal to the front of the troops in 
line of battle, with the fame intervals in the 
camp as in the line. By this means every bat- 
talion covers its own tents, and they can all 
lodge themfclves, or turn out in cafe of ne-. 
ceflity, at a minute’s warning. 

If the front of the camp is greater than the 
line, the troops muft leave large intervals, or 
expofc their flanks ; if lefs, the troops will nut 
have room to form with the proper intervals. 

The front or principal line of the camp is 
commonly dirctred to face the enemy. See 
Camp, in the firft, and this Alphabet. 

* CENTESTIMATION, in ancient military 
bijiory, a mild kind of military punifhmcnt, in 
cafes of defertion, mutiny, and the like, when 
only every looth man is executed. 

* CIRCLE, in mathematics, \% a plane figure, 
comprehended under one line only, to which 
ail right lines, drawn from a point in the mid- 
dle of it, are equal to one another. 

The angle BAC (PI. XVI. Jig. 1.) made 
by the tangent yfB, and the chord A C, is equal 
to any angle A EC, or AD C, in the alternate 
fegment A EC of the circle. 

Let ACDE be a quadrilateral figure in 
the circle, and the lines AD, EC, the diago- 
nals, then ACX. ED AE x CD = AD 
X CE. 

In a circle the fine of any arch is equal to half 
the chord of twice that arch. The fquare of 
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the chord of any arch is e^ual to the rcftanglc. 
under the verfed fine of that arch, and the 
diameter of the circle, 'I'he fine of an arch is 
to the cofinc thereof, as the radius is to the 
tangent of that arch. 'J'lie radius is a mean 
proportional between the fine of an arch 
and the cofecantof that arcli. The radius is a 
mean proportional between the tangent of an 
arch and its cotangent. As the radius is to a 
mean proportional between the aggregate of 
the radius and fine of the arch, and the diffe- 
rence between the radius and that fine } fo is 
twice that fine to the fine of double that arch. 

In a feini-circle, if AB (fig. 4.) be the 
chord of an arch, and FD the chord of \ the 
complement of that arch to a femi-circlc ; then 
•will the difierence between the diameter A D 
and the chord AH, the cliord F D, and the 
radius AC, be continual proportionals. 

The method of finding the circumference of 
a cird: from its diameter, or radius, being 
given, is one of the moft ufcful problems in 
geometry. I he ancient method of folving 
this noble propofition, was to find continually 
the fine of half the arch, which was performed 
in the following manner : the fine L P being 
given, the cofine O P, .and verfed fine P N 
(fig. 5.) may be eafily found; but LNq^ 
LPq+PNq. 

Wherefore FL P'q + F Mq =z L xV = 2 

1 . 'I’hercfore {L N zzz ^JN = Z, ^ Now 
as the fine of 30'' = half the radius, the fine 
of 15® is had by the foregoing equation ; and 
by repeating the operation, the fine 7® 10' may 
be found ; and fo on continually, ’till the fine 
of thx arch lafi found, its tangent, and confe- 
qucntly, the arch itfelf is cxprefiTed by the 
fame decimal part of the radius. But as this 
method was attended with frequent involutions, 
and extradlions of roots of very large num- 
bers, the greateft mathematicians have endea- 
voured to find Ihortcr an<i caller methods of 
obtaining the circle's periphery. The moft 
direct and ealy methoa is by tlie help of the 
infinite feries. 

Let C be the centre of a circle (fig. j.) CB — 
C A zzi i, the radius, AB ^ x any arch, there- 
fore, AD :z y , its rig ht fine then will be CD, 
its cofine =: P' i — yy. 

Let C E be another radius of the circle infi- 
nitely near to C A, then will EG ^ ^ be the 
fluxion of the fine AD, and the infinitely 

fmall^ch E A^ X, the fluxion of the arch 
A B. " And from the fimilarity of the triangles 
CAD ecoBEAG, it will be as CD : CA’,\ 


.•V' 

EG '. EA-, that is, in fpecies /i — yy J i !I 
y : X. This expanded into a feries, and mul- 
tiplied by y, its fluent will be y 
^ &c. the length of the arch 

AB. Hence the length of any fine or ordi- 
nate in the circle being given, the correfpond- 
ing arch may be eafily found. If therefore tlie 
diameter of tlie circle be equal to i. the cir- 
cumference will be 3. 1415, 9265, 354 -1-. 

The impoflibility of expreifing the exafk 
proportion of the diameter of a circle to its 
circumference, by any received way of nota- 
tion ; and the abfolute neceflity of having it as 
near a quadrature as poflible, has put fome 
of the moft celebrated men in all ages upon 
endeavouring to apjiroximate as near as may be 
to the truth. The firft who attempted it with 
fuccefs, was the elaborate Van Ceulcn, a 
Dutchman, who by the ancient method, though 
fo very laborious, carried it to 36 decimal 
places. The indefatigable Ivir. Sharp carried 
it to 72 decimal places ; and fince that Mr. 
Machin has carried it to 100 places; and it is as 
follows. If the diameter of the circle be i, the 
circumference will be 3. 14159, 265-35,89793, 
23846, 26433, 5^Ji79» 4’97L (>;399» 

375*P> .582<>9» 74944i 59230, 78 16.^, 05286,^ 
20899, 86280, 34825, 3421 1, 70679, -f, of 
the J'aiiK parts ; which is a degree of cxaclnefs 
far fiirpafiing all imagination. 

But the ratio’s generally ufed in pradice are 
as 7 to 22; as 106 to 333; 113 10355; as 
1702 to 5347 ; as 1815 to 5702 ; or as 1 to 3. 
14159. 

Since, when the diameter of ix circle \s i,the 
circumfertncc will be 3. 14159, 26536 — of 
the fame parts ; and fince all circles are fimilar 
figures, it will be, 

1. As I, to 3. 14159, 26536 — , fo is the 
diamether of a circle to its circumference. 
Wherefore, if the diameter of any circle be 
multiplied by 3. 14159, 26536 — , the produd 
will be the length of the circumference in tlie 
fame parts. 

2. As 3. 14159* 26536 — to 1, or as t to 
•31830, 98S62 — , fo is the circumference of a 
circle to its diameter. Wherefore, if the cir- 
cumference of any circle be divided by 3.14159, 
26536 — , or multiplied by its reciprocal 
.31830, 98862 — , the former quotient, or the 
latter produft, will give the diameter. 

3. In the circle B EG H (fig. z.) put BG zzd, 
or OG —r, then will d — zr. Let A Hand 
for the area, and e for the circumference, and 
fuppofe the arch = x to be infinitely fmall, 

then 
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then will ^ be the area of the infinitely 
feftor OFGi this, therefore, multiplied by 
the whole circumference r, that is, putting c in 

the room of x, we ftiall have ^ =: Ay equal to 

the centre area of the circle. 

4. Hence the area of any circle is fotmd, by 
multiplying half the circumference by lialf the 
diameter or radius. 

• 5. Hence every circle is equal to a triangle, 
whofe.bafe is equal to the circumference and 
perpendicular height of the radius. 

6. Hence circles are to each other, as the 
fquares of their refpeftive diameters. 

7. Hence, as 4 times the dianieter to the 
circumference, fo is the fquare of the diameter 
to the area. 

8. Hence circles are to each other, as the 
fquares of their radii. 

9. Hence, as the diameter of a circle is to 
its circumference, fo is the fquare of the radius 
to the area. Wherefore, 

As 1, to 3.T4159, 26536 — , fo is the fquare 
of the radius, to the area of the fame circle. 

10. Hence circles arc to each other as the 
fquares of their peripheries or circumferences. 

1 1 . Hence, as 4 times the circumference is to 
the diameter, fo is the fquare of the circum- 
ference to the area. That is. 

As 12.56637, 06144 — , to 1, or as i to 
.07957, 747 1 5 } fo is the fquare of the periphery 
of any circle, to its area. Wherefore, if the 
fquai'c of the periphery be divided by 1 2.56637, 
obi44 — , or multiplied by .07957, 747 15» tbe 
former quotient, or the latter product, will 
give its content. 

Circles. See Geography and Geometry, 
in the firft Alphabet. 

COLOURS, ufed in the drawings of fortifica- 
tion. It is necelfary to ufc colours in the drawings 
of plans and profiles of a fortification, in or- 
der to diilinguilh every particular p.art, and 
feparate, as it were, the one from the other, fo 
as to make their dilfcrence more fenfible. The 
diflFerent forts of colours, generally ufed in thefe 
kinds of drawings, are, Indian-ink, carmine, 
verdigreafe, fap-green, gum-bsuch, Prufiian blue, 
indigo, and umber. 

indian-ink, is the firft and moft necelfary 
thing required in drawing •, for it ferves, in 
drawing the lines, to exprefs hills or riling 
grounds, and, in Ihort, for all what is called 
Ihading in drawings. The bell fort of Indian- 
ink is of a bluilh black, foft, and eafily reduced 
into a liquid, free from land or gravel. It is fold 
in flicks from lix-pence a flick to half a crown. 


according to its goodnefs and quantity. Tlnit 
made in Europe is good for notliing. ' 

The manner of liquefying it, is by putting a 
little clci^ water into a llitll or tea-cup, and 
rubbing it gently ’till the water is black, and 
cqnlillence much like common ink: when 
it is ufed for drawing lines, it mull be ir.adi' 
very black, though not too thick, otherwife 
it will not eafily How out of the drawing pen 
but when it is for Ihading, it mull be pale, fo 
as to go over the fame lhade fcveral times, 
which adds a beauty to the Ihading. 

Carmine, is an impalpable powder, and the 
faircll red we know of ; it ferves for colouring 
the feflions of mafonry, the plans of houfes, 
and all kinds of military buildings ; as like- 
wife their elevation : but then it is made of a 
paler colour. It is alfo ufed for drawing red 
lines in plans, to reprefent walls. It is ex- 
ceedingly dear, being generally fold for a 
guinea an ounce ; but a little will go a great 
way. It mull be mixed with a little gum- 
W’atcr. 

k'erdegreafe, or fea-green, ufed in drawings, is 
either liquid in fmall vials for fix-pcncc a piece, 
or mixed in little pots or Ihells, &c. it ferves to 
colour wet ditches, rivers, feas, and in gene- 
ral to reprefent all watery places. 

Sep-green, is a Hone of a feint yellowilh 
green, when liquefied with clear water 5 but 
wlien mixed with a little fea-green, it makes a 
beautiful grafs -green ; but, as all mixed colours 
are liable to fade, if verdliris can be had, it 
will be much better. Sap-green is veiy cheap. 

Gum-bouch, is a line yellow in Hones, and 
very cheap. It may be dilTolvcd in water, but 
without gum : it ferves to colour all projeits 
of works ; as likewife to diilinguilh the works 
unfinillicd from thofe that are fo. It ferves alfo 
to colour the trenches of an attack. 

Indigo, is in fmall cakes, and very cheap ; 
it ferves to colour iron, and roofs of buildings 
which are covered with Hates : it mull be well 
ground upon a fmooth Hone -or glals, and 
mixed with a little gum-water. 

Prufiian blue, is a kind of friable Hone, of 
an exceeding line blue: it is ufed to reprefent 
the colour of blue cloth in drawing encamp- 
ments, battles, &c. It mull be well ground, 
and mixed with a little gum-water. 

Smalt, alfo a good fort of blue, and may be 
ufed for the fame purpofts. It is nor dear. 

Ultramarine, is an impalpable powder, and 
of a very delicate Iky-blue. It is a dezx colour. 

Umber, is a yellowilh brown colour in pow- 
der : when it is mixed with gum-water, it ferves 
-N n • ' to 
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to colour Cry ditches^ fand} and all kind3 
earth. By mixing a little red ink with it, it 
will make a wood colour. 

If fomc tobacco-leaves are fteoped in clear 
water for feveral hours, and filtered through a 
woollen cloth, or brown paper, with a little 
red ink mixed with it, it will make the beft 
earth or wood colour, as lying fmoother than 
any other. 

(lum-water, is beft when it is made fome time 
before it is ul'ed ; for which reafon take fome 
^um uranic and fteep it in clcai- water for fomc 
hours, ’till it is dilTolved j then ftrain it through 
a woollen cloth or brown paper, and preferve 
it in phials, well ftopped, ’till wanted. 

COMMAND, in military matters. All com- 
mands fall to the eldeft in the fame circiini- 
ftance, whether of horfe, dragoons, artillery, 
foot, or marines. Among the officers of the 
corps of the Britilh troops, entire or in parts, 
in cafe two of the fame date interfere, a retro- 
fpeftion of foraicr commiffions, or length of 
lervice, is to be examined and ended by the 
judgment of the rules of war. See Command, 
in the firft Alphabet. 

COUNTER trenches. See Siege. 

Counter working, is the railing of works 
to oppofe thofe of the enemy. See Counter, 
&c. in the firft Alphabet. 

CROSS-^<»r Jhot, in gunnery, Ihot with iron 
bars croffing through them, fometimes ftand- 
ing 6 or 8 inches out at both ftdes : they are 
ufed at fea, for deftroying the enemy’s rigging. 
At a fiege they arc of great fervice in deftroy- 
ing the enemy’s palifading, &c. See Shot, in 
the fii'ft Alphabet. 


• CSROWNS, in ancient nulitary bijlory, were 
of various tifes and denominations, viz. 

Oval Crown, corona ovalis, given to a ge- 
neral who, without eftiifion of blood, had con- 
quered the enemy. 

Naval Crown, corona navalis, diftributed to 
thofe who firft Ihould board an encniy’s (hip. 

Cam^ Crown, corona cajlrenfis, the reward of 
thofe who firft paffed the palifades of, and forced 
an enemy’s camp. 

Mitral Crown, corona nuiralis, the rccom- 
pence and mark of honour due to thofe who 
firft mounted the breach at an aflault of a be- 
ficged town. 

Civil Crown, corona civica, more efteemed 
than the preceding ; it was the diltinguilhing 
mark of thofe who had faved the life of a Ro- 
man citizen in battle. It was given to Cicero 
for diffipating the confpiracy of Catiline, and 
denied to Cxfzx, bccaufe he imbrued his hands 
in the b|ood of his fellow citizens. 

Triumphal Crown, corona triumphaUs, the 
fymbol of viftory, and prefented to a general 
who gained any fignal advantage to the re- 
public. 

Grafs Crown, corona graminea, was delivered 
by the whole Roman people to any general who 
had relieved an army invefted or befieged by 
the enemy. The other crowns were diftributed 
by the emperors and generals ; this was given 
to Fabius by the Roman people, for obliging 
Hanibal to decamp from Rome. 

OUve Crown, corona oliva, the fymbol of 
peace, and prefented to the negotiators of it. 

CUTTING-^. See Retrenchment, in 
the firft Alphabet. 



S ECOY, in a military fenfe, is a very di- 
verting ftratagem to carry olF the enemy’s 
:s in a foraging party, or from the pafture j 
to execute which, you mull be difguifed, and fo 
mix on horfeback in the pafture, or amongft the 
foragers on that fide on which you propofe to 
fly : you miift then begin, by firing a few Ihots, 
which are to be anfwered by fuch of your party 
as are appointed to drive up the rear, and are 
polled at the oppofite extremity of the pafture, 
or foraging ground ; after which they are to 
gallop from their diffierent ftations towards the 
fide fixed for the flight, fliouting and firing all 


tlie way : the horfes being thus alarmed, and 
provoked by the e.xample of others, will break 
loofe from the pickets, throw down their riders 
and the tnilTes, and fetting up a gallop, will 
naturally direft their courle to the fame fide ; 
infoinuch that, if the number of them was ever 
fo great, you might lead them in that manner 
for feveral leagues together : when you are got 
into fome road, bordered by a hedge, or ditch, 
you mull ftop as gently as polfible, and with- 
out making any noife, where the horfes will 
fulTer thrmfelves to be taken without any op- 
pofition. It is called in French Harauu j and 

Count 



Count Saxe Is the only a;uthor diE^'ioen- 
tions it. 

DODECAGON, in gemelryy is a regular 
figure containing la equal lides and angles. 
If the radius of a circle in which the dodecagon 

infcribed be z: i, then the fide of tiie dode- 
will he nearly ,654 ; and as one is to the 
"^^arc of the fide of any given dodecagon, fo is 
2.I1956 to the area of it nearly. 

• DODECAHEDRON, is one of the pla- 
' tonic bodies, or five regular folids, and is con- 
tained under 12 equal and regular pentagons. 

The folidity or a dodecahedron is found by 
multiplying the area of one of the pentagonal 
faces of it by 12 ; and this latter product by 
i-jd of the diftanceof the face from the centre 
of the dodecahedron, which is the fame as the 
centre of the circumferibing Iphcrc. 

The fide of a dodecahedron infcribed iii' a 
fphere, is the greater part of the fide of a cube 
infcribed in that fphere, cut into extreme and 
mean proportion. 

If the diameter of the fphere be i.oooo, the 
fide of a dodecahedron infcribed in it will be 
.35682 nearly. 

All dodecahedrons are fimilarj and are to one 
another as the cubes of the lides } and their, 
furfaces are alfo (imilar, and therefore they are 
as the fquares of their fides ; whence, as .509282 
is to 10.51462, fo is the Iquare of the fide of 
any dodecahedron to the fuperficies thereof ; and 
as .3637 is to 2.78516, fo is the cube of the 
fide of' any dodecahedron to the folidity of it. 
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DUIY, in a tniUOary fenfe, is the cxercife 
of thofe funftions that belong to a foldier. 

Regulations for doing Duty. In all duties, 
whether with or without arms, the tour of 
duty begins with the eldeft downwards, ill. 
Duties of honour, as the king’s guard, the 
queen’s giuircl, the prince of Wales’s guard, 
and the captain- general’s, or ficld-marlhal’s, 
comm.anding the army. 2. Detachments of 
the army and out-pofls. 3. General ofheers 
guards. 4. 1'he ordinary guards, both in camp 
and garrifon. 5. The picquets. 6. General 
courts-martial. 7. All kinds of duty called 
fatigues without arms. 

An officer who is upon duty, cannot be or- 
dered for any other before that duty is finifhed, 
except he be on the picquet, and then the tour 
of the picquet fhall pals him. 

If any officer’s tour of duty for the picquet, 
general court-martial, or ebty of fatigue, hap- 
pen when he is on duty, he fhall npt make good 
fuch duty when he comes off. 

Guards, or detachments, which have ppt 
marched off from the parade, arc not to fie 
reckoned as for a duty done } but, if they fhould 
have marched from the parade, it Hands $)r a 
duty done, though they fhould be difmi^d.. 
immediately. 

General courts-martial that have a^ix^d, 
and the members fworn in, fhall be li^cH^cd 
on duty, though they fhould be difmided wtlV' 
out trying any perfon. 
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;|tT^NCYCLOP(EDIA, meant originally 
no more than a circle j but at pre- 
fent it comprehends the whole circle or com- 
pafs of learning, which comprehends all liberal 
arts and fciences. 

* ENGAGEMENl', in a military fenfe, im- 
plies a particular or general battle by land, or 
an action of hoftility between detachments of 
infantry or cavalry. The combat ufually be- 
gins by a vigorous cannonade, accompanied 
with the whole efforts of the fmall arms, and 
the attack of the horfe, fword in hand. 

The various exigencies of the combat call 
forth the fkill and refources of the general, to 
keep the line of battle as .complete as poffible, 
when it has been equally attacked; by ordering 


troops from the referve, to fupply the place of 
others who have fuffered greatly by the action. 
His vigilance is ever neceffary to review the 
fituation of the enemy from van to rear, every 
motion of whom he fliould, if poffible, anti- 
cipate and fruftrate. He fhould feize the fa- 
vourable moments of occafion, which are 
rapid in their progrefs, and never return. Sec 
Battle, in the Hrft Alphabet. 

EPAULETTES, as a military ornament, are 
worn by all officers of the royal regimient of 
artillery, infantry, and cavalry. Thofe for 
the dragoon-guards, horfe -and dragoons, to 
have a gold or filver embroidered or laced 
tpasslette, widi fringe on the left Ihoulder. 
Thofe of the light dragoons to have one on 
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t»ch ihoitlder. The officers of grenadiers to 
wear an epaulette on each Ihoulder. Thofc of 
the battalion to wear one on the right Ihoulder 
■only. They are to be cither of embroidery or 
lace, with gold or filver fringe. Thofe of 
the royal regiment of artillery to be gold em- 


brol^l^ with ^Id fringe on fcarlet cloth, an^ 
worn on the right Ihoulder. The cloth of 
epaulettes for the private men to be of the coloinr 
of the facing, with a narrow yellow or white 
tape round it, and worfted fringe. 



F ace of a haJHen, the two fidcs reaching 
from the Banks to the falient angle. Thcfe 
in a fiege arc commonly the firft undermined, 
becanfe they extend molt outwards, and arc the 
Icall flanked j confequcntly the weakelL 

Y' ACE prolottgedt^ K that part of the line of 
Face extended, j defence razant, which is 
terminated by the curtain and the angle of 
the flioulder j that is, it is llriftly taken the 
line of defence razant, diminilhed by the face 
of the baftions. 

FERDWIT, in ancient military hifiory, a 
term formerly ufed to denote a freedom from 
lerving upon any military expedition j or, ac- 
cording to fome, the being quit of man- 
flaughter committed in the army. 

FIELD, or field of battle, denotes a place 
i^cre a“battle was fought. 

FiELD-/(?r/. See Fort; 

FiELD-wor^v. SaeWoRKS.. 

Running-lhGHT, that in. which the enemy is 
continually chaccd. 

FIRE, in the art of war,, is the difeharge of 
all forts of fire-arms againft the enemy. The 
fire of the infantry is by a regular difeharge of 
their firelocks, by platoons, divifions, fkc. 
that of the cavalry,with their fuzccs and piftols j 
and that of a place befieged, from their ar- 
tillcry. 

Fire of the curtain, or fecond flank, is from 
that patt of the curtain comprehended be- 
tween tire face of the baftion prolonged, and 
tlic angle of the flank j frequently called the 
line of defence fichant. . 

Fire razant,. is by firing the artillery and 
fmall arms in a line parallel with the horizon, 
4)r parallel with thofe parts of the works you are 
defending. 

FORTIFICATION. See this word in the 
firft Alphabet. 

Approaches, are a kind of roads or palTages 
funk in the ground by tlxc befiegers, whereby 


they approach the place under cover of the fire : 
from the garrilon. 

( aponier, is a pafiage made in a dry ditch from 
one work to another : when they arc made from 
the curtain of the body of the place to the 
oppofite ravelin, or from the front of a horn or 
crown-work, they have a parapet on each fide, 
of 7 feet high, (loping in a glacis on the out.r 
fide to the bottom ot the ditch : the width . 
within is from 15 to 1 8 feet, with a banquette on <. 
each fide : there is a brick wall to fupport the 
earth within, which only reaches within 14- foot 
of the top, to prevent grazing (hot from dri- 
ving the Iplinters amongft the defendants. 

Caponiers with two parapets may properly be 
called double ; as there are fome made with 
one parapet only, in dry ditches of the ravelin, 
and in that of its redout, towards the falient 
angles, and open towards the bodyof the place.. 

Caponiers made from the body of the place 
to the out-works, .arc fometimes arched over, 
with loop-holes to fire into the ditch. The 
fingle ones in the ditch of the ravelin and re- 
dout are likewife made, with arches open to- 
wards the place for by making them in this 
manner, the guns which defend the ditch be- 
fore them, can no other way be difmounted 
than by mines. 

* AJfault, is. a fudden and violent ■ attack, 
made uncovered, on the part of the rampart 
where the breach has been made. 

* Attack, is the manner and difpofition made 
by an army or. fmaller body of men, to drive 
an enemy out of a fortified place, or out of 
any ftrong fituation, . or < to gain ap^, &c. 

Attacks of a fiege. ’ See Siege. . 

Falfe attacks. . See Siege. 

S' 0. attack in flank, at- a (iege, is- to attack 
both fides of the baftion; but againft troops; 
is. to.fire along their line. . 

Bariet. . See Battery. , 

* Bod^ of the place,- in^ a- gmerat fen/e, means 

the 



Ac buildings in a fortified town : yet^tSu^^in- 
clofure round them is frequently underflobd 
by it j for we fay, to conftru€t the body of the 
place, which means no more than to fortify or 
inclofe the place with baftions and cur- 
tains, &c. 

Breajt-work. See Par apet. 

* Capital of a workt is an imaginary line 
which divides that work into two equal parts. 

* Capital of a baJlioHy a line drawn from the 
angle of the polygon to the point of the 
ballion, orfrom the point of the baftion to the 
centre of the gorge.- Thefe capitals are from 
35 to toiles -in length, from the point of 
the biiltion to the place where the two demi- 
gorges meet. 

* Cattre, the middle, point of any work. 
Erom the centre of a place are drav/n the firft 
lines to lay down the form of a fortification. 

* Centre of the bafiioHy is that point where the 
two adjacent curtains produced interfe£t each 
other. . 

Citadely is a kind of fort or fmall fortifi- 
cation, of 4, 5, or. 6 (ides i fometimes joined 
to towns, and fometimes to defend rivers or 
paffes, &c. They are generally built on the 
molf advantageous ground, when near a city, 
the better to command it, and commonly di- 
vided from it by an efplanade, or open place, 
the better to hinder the approach of an enemy. 

Commandy is when a hill or riling ground 
overlooks any of the works of a fortificatioHy 
and is within reach . of cannon mot ; ■ fvich a 
hill is laid to command that work. See Com-> 
MAND, in the Hrll Alphabet. 

* Complement of the curtairiy is that part of the 
interior fide which forms the demi-gorge. 

* Complement of the line of 'defencey is the re- 
mainder of that line, . after the angle of the 
Hank is taken off. . 

* Crowned horn-worky is a lom-werk with a 
crev^n-work before it.-. See- Chown-work, in 
the firfl: Alphabet. 

* Demi-gorgey is half the gorge or entrance 
into the baftion, not taken direAly from angle 
to angle, where the baltion joins to the cur- 
tain, but from the angle of the Hank to the 
centre of the ballion, or rather the angle the 
two curtains would make were they protrafted 
to meet in the baiiion. 

* Defcert in/o the ditchy is by trenches or guts 
made by way of faps in the ground of the 
counterfearp, under the covert-way, and co- 
vered with inadriers, or clays well loaded with 
earth, to fecure them againft fire. In ditches 
that are full of water, the defeent is made 
even to the fuperficies of the water y and then 
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the ditch is filled with faggots, fall bound, and 
covered with earth. In dry ditches the defeent 
is carried down to the bottom •, after which 
traverlcs are made, either as lodgements for 
the troops, or to cover the miner. 

Draw-bridge. Sec Bkidge, in the firft Al- 
phabet. 

Enfilade. A work is faid to be enfiladed, 
when the artillery can fire into it, fo that the 
Ihot can (ly along the infide of the parapet. 

* EnvelopCy is a work of earth railed fortie- 
times in the ditch, fometimes like a plain para- 
pet, and fometimes like a fmall rampart with a 
parapet to it. 'I’hcy arc generally made bc- 
lorc weak places. 

Epaule, or the Ihoulder of the ballion, the 
angle made by the union of the face and flank. 

* Efcarpy is, properly fpcaking, any thing 
high and Iteep, and is ufed in fortification to 
exprefs the outfide of the rampart of any work 
next to the ditch. 

* Face prolongedy that part of the line of de- 
fence razant, which is terminated by the cur- 
tain, and the angle of the Ihoulder. 

Corge of a flat baflieny is a right line, which 
terminates the diftance between two fl. 

Gorge of a half-moony the diftance between 
the two flanks, taken on the right of the 
counterfearp. 

Corge of a ravelin, is the diftrnce betweea 
the two fides or faces towards the place. 

Gorges of all other out-works, arc the entry 
into them from the place, the diftance between 
their fides. 

Gallery, is a palTage made' under ground, 
leading to the mines : they arc from 4I to 5 
feet high, and about or 4 feet broad j fup- 
ported at top by wooden frames, with boards 
over them. 

* Head of a work, its front next the enemy, 
and fartheft from the place. 

Infult. A work is laid to be infulted, when 
it is att.'ickcd fuddcnly and openly. - 

* Interior fide of a fortification, an imagi- 
nary line drawn from the centre of one baftion 
to that of the next, or rather the curtain pro- 
duced 'till they meet. 

* Place, is commonly ufed in fortification in- 
ftcad of a fortified town. 

Regular place., . .one whofe angles, fidcs» 
ballions, and other parts arc equal, &c. . 

Irregular place, one whole fides and angles 
are unequal, $fc. '■ 

Salient angle, is that whofe .point turns from 
the centre of the place outwards. • . 

* Sconce, a fmall field fort, built for the de- 
fence oribme.pa{s. Sec Fort, 

' Swall' W s 
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SwaUow's tail, a kind of out-work, only 
differing from a Tingle tcnaille, in that its fidcs 
are not parallel as thofe of the tenaille, but 
narrower towards the town than towards the 
country. 

* ‘Terre plein of the rampart, the horizontal 
fuperficies of the rampart, between the in- 
terior talus and the banquette. It is on the 
terre plein that the garrifon pafs and re-pafs ; 
it is alfo the paflage of the rounds. 

* Wicket, a final I door in the gate of a for- 
tified place, at which a man on foot may go 
in, and which may be opened though the 
gate is ordered to be kept fhut. 

Works. All the fortifications about a place 
are called the works of a place. 

Out-works. All detached works in a for- 
tification are fo called. 

Field Fortification, is the art of con- 
firudling all kinds of temporary works in the 
field, fuch as redouts, field-forts, liar-forts, 
triangular and fquare forts, heads of bridges, 
and fundry forts of lines, &c. An army in- 
trenched or fortified in the field produces, in 
many refpefts, the fame effeft as a fortrefs i 
for it covers a country, fupplics the want of 
numbers, flops a fuperior enemy, or at leaft 
obliges him to engage at a difadvantage. 

The knov/ledge of a field-engineer being 
founded on the principles of fortification, it 
nuift be allowed, that the art of fortifying is 
as neceflary to an army in the field, as in for- 
tified places i and though the maitims are nearly 
■the fame in both, yet the manner of applying 
and executing them with judgement, is very 
different. 

A projeft of fortification is commonly the 
iefult of a long meditation ; but in the field 
it is quite otherwlfe : no regard is to be had to 
the folidity of the woiks ; every thing muft be 
determinnd on the Ipot ■, the works arc to be 
traced out direftly, and regulated by the time 
and number of workmen, depending on no 
other materials than what are at hand, or no 
other tools than the fpadc, fliovel, pick-axe, and 
hatchet. It is therefore in the field, more than 
any where eife, that an engineer fliould be 
ready, and know how to feize all advantages 
at firft fight, to be fertile in expedients, inex- 
hauftible in inventions, and uidefatigably 
.aftive. 

Names of all the works ufed in field For- 
tification. 

Bridge-heads, in field fortification, are made 
«f various figures and uzes, fometimes like a 


reSilfCr ravelin, with or without flanks, fome* 
times like a horn or crown- work, according to 
the fituation of the ground, or to the import 
tance of its defence. Their conftrudlion de- 
pends on various circumftances ; for, Ihould 
the river be fo narrow, that the work may be 
flanked from the other fide, a fingle redan is 
fuflicient $ but when the river is fo broad, that 
the falient angle cannot be well defended crois 
the river, flanks muft be added to the redan j 
but Ihould a river be loo coifes or more acrofs, 
half a fquare may be made, whofe diagonal is 
the river fide j and where a river is from 3 to 
500 toifes broad, a horn or crown-work fliould 
be made. All the different forts of heads of 
Iridges, are to be efteemed as good works againft 
a fudden onfet only, and their ufc almoft mo- 
mentary, as they fometimes ferve but for a few 
days only, and at moil; during a campaign. 

Forts, in field-fortification, are of various 
forts, viz. 

Field-forts, may be divided into two kinds 1 
the one defending itfelfon all fides, as being en- 
tirely furrounded j the other, bordering on a 
river, &c. remain open at the gorge. They 
have the advantage of redouts, in being flanked, 
and the difadvantage in containing Icfs within, 
in proportion to their extent. 

Star-forts, are fo called, becaufe they re- 
femble that figure. They are commonly made 
of 4 angles, fometimes of 5, and very rarely 
of 6 } but we find them now made of 7 and 8 
angles : but, let their figure be what they will, 
their angles ihould be equal ; and, can they be 
formed of equilateral triangles, fo much the 
better ; for then the flanking angle being izo*^, 
the fires crofs better and nearer ; and as the 2 
flanks are on the fame line, the fpace, not de- 
fended before the falient angle, is reduced to 
a parallelogram, whofe fmalleft fide is equal to 
the gorge. 

Bajlioned forts, differ in nothing from that 
of places, except that the figure be lefs, and 
the attack fuppofed of another kind. It is 
reckoned fuflicient to flank them with half- 
baftions. 

'Triangular forts. As thefe kinds of forts 
contain lefs in proportion than any other, they 
are confequcntly to be ufed as fcldom as 
poflible. 

Square forts, are in many refpeds preferable 
to the triangular ones. See Fort, in the firft 
Alphabet. 

Dam, are generally made of earth, but 
fometimes of other materials, as occafion may 
require : their ufe is to confine water. 

FUche, 



Flicbe» a work conHfting in' two 
minacing in a falient angle of 90". the fades 
are generally 75 or 80 feet long, the parapet 6 
feet thick, and the ditch 7 feet broad. 

UneSt in field fiortijuatiou, are of I'everal forts, 
viz. the front of a fortification, or any other 
field-work, with regard to the defence, is a 
collection of lines, contrived l‘o as reciprocally 
60 flank each other. 

Lines of intrenclmenty are made to cover an 
army, or a place indifierently fortified, and 
which fometimes contains the principal maga- 
zine of an army ; or to cover a confiderable 
extent of ground, to prevent an enemy from 
entering into the country to raife contribu- 
tions, tcc, 

IJueSt let their form or flvape be what they 
will, Ihould be every where equally ftrong, and 
every where guarded alike. 

Maxims, ift. To indole with the woik as 
much ground as polfible, having regard to 
circumltances. This attention chiefly con- 
cerns redouts and fmall works. 

zd. If there arc fevcral works near each 
other, their lines of defence Ihould be fo di- 
rected, as to defend each other, without an- 
noying themfelves by their own fire. 

3d. Not to depend on the defence of fmall 
arms, but where they can fire at right angles ; 
as they generally fire without aim, and direCUy 
before them. 

4th. Not to have recourfe to the 2d flank or 
fire of the curtain, but when there is an abfo- 
lute necefllty. 

5 th. That the flanking angle be always a right 
one, or more obtufe,but never to exceed too**, 
if polfible, as there is no fear here, as in a for- 
tification, of the flank being too much expofed. 
Belides, it is not ncceflary to graze the faces, 
or even to fire obliquely on them ; lince there 
is no danger of being expoled to the defence of 
a breach, or lodgement of the miners. The 
only diing to apprehend, is a hidden attack. 

6th.. That the flanking parts be fufliciently 
extended, fo that the interior of their parapets 
at leall rake the whole breadth of the oppofite 
ditch. 

7 th. Never to make an advanced ditch in 
dry ground, unlefs it can be enfiladed through- 
out, and under a proper angle to be defended 
by the work which it covers or furrounds. 
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8th. Not to allow more than from 60 to 80 
toifes for the lines of defence, when they pro- 
ceed from two flanks feparated by two branches, 
forming a falient angle, or when not made to 
crofs, though produced. 

9ih. That the parts moft extended, and con- 
fequently the weakeft in themfelves, be as much 
defended a.s polfible, and have at leaft the fire 
tf two flanks, befides their own direCt fire. 

Redans, are a fort of indented works, con- 
fining of lines or faces, that form falient and 
re-entering angles, flanking one another. Lines 
are often conltruClcd with redans : their falient 
angles are generally from 50 to 70". 

Indented redans, are when the two faces are 
indented (fee PI. XV. fig. 2.) in that cafe the 
faces of each indented angle is 8] feet only. 

1‘amlotir, a kind of work formed of palli- 
fades, 10 feet long, and 6 inches thick, planted 
clofe together, and driven 2 or 3 feet into the 
ground ; fo that when finilhed it has the ap- 
pearance of a Iquare redout cut in two. Loop- 
holes are made 6 feet from the ground, and 3 
feet afunder, for the foldicrs to fire through, 
who are placed on fcaflTolds 2 feet high. They 
have often been ufed by the French with great 
advantage. 

Tetes-de-pont. See Bridge-heads. 

Trous-de-loupt are holes dug in the ground, ^ 
circular at top, about 4I feet diameter, and 6 
feet deep, pointed at bottom, like an inverted' 
cone, or fugar-loaf. A flake 6 feet long is 
fixed in their centre, driven 2 feet into the 
ground, and made fharp at top. Two or three 
rows of them are dug cheqper-w'ife, about 6 
paces from the ditch of a field-work. They 
prevent the approach of horfc, &c. 

* FLOOR, a mcafure formerly ufed by our 
engineers, and in fome parts of England at 
prefent. Its dimenfions are as follow : a mea- 
furing rod of 9 feet, two of w’hich are called • 
a perch or pole ; that number iquared } that is, 
18 feet each way at right angles, and 1 foot 
deep, i. e. 324 Iblid feet of earth is called 4 
floor. 

• FRONTLET, or aim frontlet^ is a piece 
of plank 3 inches thick, t foot long, and 7 or 
8 inches high, with a round cavity underneath, 
to fit the outfide of the gun, with a flit to fee 
the objedt through it. It is placed on the vent- 
ficld, to diredt the. gunners in pointing. 


GAUGES,. 
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G auges, in gunnery, are brafs rings, with 
handles, to rind tiie diameter of all kinds 
ot Ihot with expedition. 

GORGE. See Fortification. 
GRAVITY, in mechanics, the natural ten- 
dency which all bodies have towards a centre. 

Abfolute Gravitv, is the whole force with 
which a body tends downwards, or towards the 
centre of the earth, and is always equal to the 
quantity of matter the body contains, with- 
out any regard to its bulk, fo that the ahjolule 
gravity of a pound of wood is equal to that of 
a pound of iron. 

Kelativc Gravity,"! is the excefs of gravity 
Specific Gravity, J of one body above that 
of another of equal dimendons, and is always 
proportionable to the quantity of matter under 
that dimenfion. Thus a cubic inch of lead is 
heavier than a cubic incli of wood; for the 
lead, being more denfe than the wood, contains 
a greater quantity of matter under the fame 
bulk. See Gunnery. 

To give GROUND, in a militaty fenfe, is to 
retire, to abandon or lofe the poll- a body of 
men has been in. 

GUNNERY, is that military art which 
leaches us to determine the courfe and to dircdl 
the motion of bodies Ihot from artillery, or 
other warlike engines. The great importance 
of this art, is the reafon that we diftinguilh it 
from the doctrine of projeftilcs in general ; for 
in truth it is no more than an application of 
thofe laws which all bodies obferve when call: 
into the air, to fuch as are put in motion by 
the explofion of guns, or other engines of that 
fort ; and it differs not whether we talk of pro- 
jeftilcs in general, or of fuch only as belong 
to gunnery ; for, from the moment the force is 
imprefled, all diltindion, with regard to the 
power which put the body firft in motion, is 
loll, and it can only be confidered as a (imple 
projeftile. 

Every body caft into the air, moves under 
the influence of two diflindt forces. By the 
one it is carried forward with an equal motion, 
anddeferibes equal. fpaces in equal times, in the 
ciiredlion in which it was projedted ; and by 
the other, which we call gravity, is drawn 
downwards in lines perpendicular to the furface 
of the earth, with a motion continually acce- 
lerated, or whofe velocity is always increafing. 
If cither of thele forces were deftroyed, the 
Jbody would move according to the dircdlion of 


the other alone, fo far as its motion was not 
hindered by the interpofition of other bodies ; 
but as both continue to adl, the courfe of the 
projedlile mult be determined by a power com- 
pounded of thofe two forces. 

Definitions of Gunnery. 

1. The impetus at any point of the curve is 
the perpendicular height to which a projedtile 
could aicend, by the force it has at that point ; 
or the perpendicular height from which a body 
mult fall to acquire the velocity it has at that 
point. 

2. The: diameter to any point of the curve is 
a line drawn through that point perpendicularly 
to the horizon, 'rhus AX, ax, are diameters to 
the point A, a, PI. XVI. lo. 

3. The points A, a, where the diameters cut 
the curve, are called vertexes to thefe diameters. 

4. The axis is that diameter which cuts the 
curve in its higheft or principal vertex, and is 
perpendicular to the tangent at that point or 
vertex. Thus is the axis of the curve AC, 
and is perpendicular to the tangent a t. 

5. The ordinates to any diameter arc lines' 
drawn parallel to the tangent at the point 
where that diameter cuts the curve, and inter- 
cepted between the diameter and curve. Thus 
D a is an ordinate to the diameter A X, and d C 
is an ordinate to the axis a x, which is always at 
right angles with it. 

6. The abfeifs is that part of the diameter 
which is intercepted between the ordinate and 
the curve. Thus A Dhan abfeifs of the dia- 
meter A X, and a d one of the diameter a x. 

7. The altitude of the curve is the perpendi- 
cular height of the principal vertex above the 
horizon. Thus<i</ is the altitude.cif the curve 
AaC. 

8. The amplitude, random, or range, is the 
diftance between the point of projeftion and the 
objeft aimed at. Thus AC h the amplitude, 
&CC. of the curve A a Ci 

9. The elevation of the piece, is the angle 
its axis (produced) makes with the horizon, 
and the axis itfelf is called the direflion. 

10. The bori-zontal diftance, to which amor- 
tar, elevated to a given angle, and loaded with 
a given quantity of powder, throws a Ihell of 
a given weight, is railed the range of that 
mortar, with that charge and elevation. 

1 1. The inclination of a plane, is the angle it 
makes with the horizon, cither above or below. 

12. The 



Y2. Thfc iireSrix is a line paifing 
perpendicular to A iVf. ■ 

Laws if motion in Gonkery. 

1. Spaces equally run through with equal 
velocities, are to one another as the times in 
which they are run through, and converfcly. 

2. Spaces equally - run through in the fame 
or equal times, are to one another, as the velo- 
cities with which they are run through, and 
conveifcly. 

3. Spaces run through arc in the fame pro- 
portion to one another, as their times multi- 
tiplied into their velocities, and converfcly. 

4. A body urged by two diftind; forces in 
two different dircAions, will in any given time 
be found at the point where two lines meet that 
are drawn parallel to thefe direflions, and 
though the points to which the body could have 
moved in the fame time, had thefe forces a6ted 
feparately. 

5. The velocities of bodies, which by the 
aftion of gravity began to fall from reft, arc 
in the fame proportion as the times from the 
beginning of their falling. 

6. The fpaces run through by the defeent of 
a body which began to fall from reft, are as 
the fquares of the times, from the beginning of 
the fall. 

7. The motion of a military prdjedile is in a 
curve. 

Remarks on Gunnery. As fome who are en- 
trufted with the management of artillery, are 
but too frequently found ignorant of the ma- 
thematical elements on which it is built, we 
(hall endeavour to fupply that defeft in fome 
meafure by exhibiting two tables of proportions, 
which flow from the before-mentioned proper- 
ties, which thofe who perufe the preceding laws 
®f motion will perceive to flow from the pro- 
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perties there demonft rated i and thole who do 
not, will be kind enough to take lor grjuia!. 

The young artillerift will, 1 hope, by the 
help of thefe fi w proportions, be rendered more 
capable of performing wlnt is ufuclly reqiiiad 
in gummy t than he couhl by inere pradire. 

In order to hit any mark, find your dillar.ce 
from it ; (the piece's impetus you are fuppofed 
to know) and then ufe this proportion. 

Twice the impetus is to the amplitude, as 
radius is to the fine of double the angle of ele* 
vation. This angle is found pradically by a 
quadrant and plummet, but bed by a fpirit- 
level and quadrant fixed on a ruler : but v/hen 
the objeft is fo near, that you can take aim with 
your eye, you need only difp.irt your piece. 

The piece is fuppofed to be trtily bored, its 
carriage-wheels of an equal height, the ground 
whereon thefe ftand level, the trunnions equally 
high on the carriage, the gun jdaced exadtly in 
the middle of the carriage, and at ri^it angles 
with the axle-tree. 

The gunner is alfo fuppofed to know the uic 
of fuch inftruments. as are necelTary for his pur- 
pofe in the field } to have made frequent and 
exad trials of the gun’s impetus, with a cer- 
tain charge of the fame powder; to have nicely 
proportioned chat charge to the weight of the 
Ihot, and the execution he intends with it, at a 
given diftance ; and to have made fuch other 
obfervations as in the courfe of his praitice he 
will find ufcful. Thefe things being fuppofed, 
the two following tables will at one view give 
all the neceflary cafes for firing at objects on the 
plane of the horizon, with proportions for their 
folutions ; as alfo thofe for firing on afeents and 
defeents; and none I think can be propofed, 
that depend not immediately on, or may not 
be eafily folved from them, in comtnoh prac- 
tice. 
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1 Table 1. For Horizontal ProjejiHofls. Fig. 8 and 9. PI. XVl, 

Cafes 

Given 

Required 

Solutions. 

1 

AM, Am 

tAH 

Hv 

1 ^ 

2 AM'. A m R '. S 2 tAH. 1 

R'.r t.taH'.'.^\Hv. 


AM, tAH 

Am 

R : S2 i. t aH’.’. 2 AM \ Am. 

3 

Am, t A H 

AM 

S2t-tAH'.R:'.’^'.AM. 

4 

■ 

Am 

NM- or i log. yf AT -t-l log. 

JV M -P 1 log. NM — log. 1 Am. 

5 

Am, II V 

t AH 
AM 

~-‘.Hv :: RxT ^ taH. AN 

N M, and AN N M'zz AM. 

B 

Hv, t All 

Am 

T £. tAIIiR:: Hv'.^. 


tAH, Am 
and any 
other angle. 

Any other 
amplitude. 

lAny other 
amplitude 
pelongingto 
that angle. 
Any other 
angle be- 
longing to 
that amplit. 

S 2 L. t AH : S 2 any other 1. \\ Am', ampli- 
tude required. 

Am', any other amplitude S 2 £. t a H : 

Sz L. required. 

8 

tAlI, Hv 
any other 
angle. 
Any other 
alti.iide. 

Any other 
altitude, j 

Any other 
angle.. | 

V. $2 £. t AH ; V. S2 any other Z. :: II v 
altitude required. 

H v : any other altitude V. Si £. t AH V. 
Si £. required. 


fame ftatcd mmerically. 

Cafe I. The impetus A M ~ 40CO, and 
amplitude AM— 4200 given, the dircdion 
t AH, and altitude v II required. 

8000 : 420D :: R.S.i^ > the 

174 Joj 

Or to the log. of 42100 add radius, and from 
their lum I'ubtraft the log. of 8000, the remain- 
der will be the logarithmic fine 20 } 

loweft 1 
higheftj 


^alf of which is for the 1 


dtredlion. 


R : tangent v 15® 50' •• 1050 : 298 the 
altitude. 

Or to the logarithmic tangent of 15'' 50' add 
the log. of 1050, and from their fum fubtraft 
radius, the remainder will be the log. of 298, 
the altitude required. 

Cafe 2. The impetus yf Af= 3600, and the 
direftion T All — 75® given, to find the am- 
plitude AM. 

R. S2 V 75® “• 7200 • 3600 amplitude y/.Af. 

Cafe 3. The amplitude AM— 3000, and 
dire£tion GAH—ifi'^ given, to find the im- 
petus A M, 

Sine 2 V 45® '• R 15 ®® • *5®® impetus 

AM, 

Cafe 
























Cap 4. The impetus AM. 'St 2600, 8i^M> 
titticfe Hv 1300 given, to find the 2m{^4. 
tude. 

AM-^ AN's:.NM‘=z 1300, and ANXiVM 
— 1300, a fourth part of 5200 the amplitude. 

Cff/ir 5. The amplitude A M z: 3140, and 
altitude Hv (AN) zi 450 given, to find the 
diredlion and impetus. 

785 : 250 :: J?; tangent of 2 q | the 

^^ 5 ° : 785 : : l^S • 2465. 

\< hich, added to 250, give the impetus 27 1 5. 

Ctife 6. The altitude Hv ~ 368, and di- 
reftion t AH ^0“ 15' given, to find the 
amplitude. 
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• Tang. T 40’ 15' .R :t 3r,8 ; 4.5, the 4th 
part ot 1740 the ampliiiule. 

Cafe 7. The diredion t All ” 2S0 12' with 
its amplitude AM — 2550, and any other (li- 
reftion = 37“ 28' given, to find the amplitude 
for that dircifion. 

Sine V 56« 24' : 2550 : : 5 v 74'’ 56 : 2956, 
the ainplitinle fought. 

Cafe 8. The altitude Hv — 180, with its 
direaion t AH — 24® 5' and any orh. r ;1- 
titude = 400 given, to find the diredion for 
that other altitude. 

180 : 400 :: verfed fine 48® 10'; verfed 
fine 74® 56', half of which is 37® 28', the di - 
rection fought. 


Table II. For ProjcCtilcs on 

Afeents and Defeents. 6 and 7. PI. XVI. 

Cafes 

Given 

Required 

Solutions. 

1 

A M, Am 
Bm,AB 

TAH, 

tAH 

Am : Bm : : /C : ‘7*. v B A m, ^ of wliich 
added to 45 ® gives x G Az. 

AM lylBzx Ac : AC = CG. T. x GAz : 
R :: Gz \ Az and Az — Af — fz — PC. 
CG : P G :: R y, S. of S G, | of which 
added to, or taken from, GAz, gives the higher 
or lower direction required. 

2 

TAH, tAH 
AF. 

AM 

Log. of AM — log. of AF + % log. S. x M 
A F — log. 6’ V s AF — log. S x M A t. 

3 

rAHytAH 

AM 

AF 

Log. of A F — log. of AM -H log. S x sAF 
4- log. IS X MAs — 2 log. S X MAF. 

4 

B Am 
tAHt AB, 
& any other 
angle tAH. 

' ■ 1 

a b, the am- 
plitude for 
that other 
angle. 

Ix)g. of A f — log. of AF -p log. S X pAf 
■+- log. S < p A M — log. S X i A F — log. 
S X MAs. Fig. 9. 

5 

AM, 

BAH 

i 

•T X GAz : fee. X gAz :: Gz i Ag. 
Fig. 6 and 7. 


V^he fame fiated numerically. 

Cafe I. The horizontal diltance Am— 7000, 
impetus 4200, and the perpendicular 

height Bm ■SI 744 given, to find the directions 

TAHtAH. 

7000 : 744 :: R : tangent 6® 4', half of 
which added to 45® gives the angle GAz^ 
48*2'. ^ ® • 


7000 : 7040 : ; 2100 : 2112. Tangent 48* 2» 
: R\i 2100 : 1887,5. 2112 : : 137,5 '' R'. 
verfed fine of ao** 48', half of which added to, 

or fubtraCted from, 48® 2, g^ves 

Cafe 2. The angles of direction | 
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fOo 

37 o 8 [ amplitude AB'=^ 7040 given, 

to find the impetiiR A M. 

To the Ion;, of /IF — 1760 add twice the 
logarithmic fine of the angle MAF'^ 83® 56', 
and from their fum fubtradt the logarithmic fines 
of the angles s /IF — 3i°34'> and MAs-:z^ 
51® the remainder will give the log. of 
230 L = AM, the impetus required. 

\TAH\ 

Ciifc 3. The angles of the direftion > 

~ { ^7 "^1 impetus AM— 4200 given, 

to find the length of the inclined plane AB, or 
the horizontal dillance A m, and perpendicular 
height B m. 

'I'o the log. AM — 4100, add the lo- 
gaiithmic fines of the angles j 31® 34', 

and MAs — 52® 22', and from their fum fub- 
traft twice the logarithmic fine of the angle 
M yl F ~ 83“ 56', the remainder will, give the 
log. of 1760 =: ylF, a fourth part of 7040 = 
A B, the inclined plane. 

Cafe The angle of obliquity BAm — 
6* 4', any angle of diredion t Atl 37“ 38' 
and its amplitude AB — 7040, and any other 
angle of diredion t All — 31? 4' given, to 
finil the amplitude A b for that other angle. 

To the log. of AF— 1760 add the loga- 
rithmic fines of the angles p Af — 25®, and 
p AM — 58® 56', and from their fum fubtrail 
the logarithmic fines of the angles s AF — 
31® 34', and MAs — 52® 22', the remainder 
will give the log. of 1537 =2 Af \ part of 6148’ 
— Ab the amplitude. The converfc of this 
safe is evident. 

Cafe 5. The impetus AM— 4200, and angle 
of obliquity DAIL— 6® 4' given, to find the 
greateft random on the plane A B. 

Tangent Z. 48® 2' : fee. Z. 6® 4' : ; 2100 : 
1899, a fourth part of 7596 thegrcatcif range. 

SCHOt lUM. 

When the perpendicular height is given, and 
thehoiizontal diftaace is required, the readiefl: 
and, we think, the bell way of finding if, is to 
obicrve, with an inllrumcnt, the angle which 
tire objcA aimed at makes with the horizon, 
and to life this proportion. 

As the tangent of that angle is to the per- 
pendicular height given. 


the radius to the horizontal diftance 

required. 

But when the horizontal diftance is given> 
and the perpendicular height is required, fay. 

As radius is to the horizontal difiance given. 

So is the tangent of the angle found by ob- 
fervation, to die perpendicular height of the- 
object required. 

E^xample. Siippofing in the firft cafe Bm 
given 22 744, and the angle BAm taken 6® 4' 
lay, tangent Z. 6® 4' : 744 : : /i : 7000, the ho- 
rizontal diftance. 

And in the fecond cafe, fuppofing A m given- 
=2 7000, and the angle B dm taken = 6® 4', 
then fay, 

R : 7000 : : tang, zr 6® 4' : 744, the perpen- 
dicular height. 

Thus all the cafes of projeAions, as well on 
horizontal as on inclined planes, can be applied 
to numbers ; and any mixed queftions which 
contain cafes both on horizontal and inclined 
planes, may be deduced from them almolt by 
inlpedtion. For inftance : 

1. Suppofe a piece of artillery planted at A 
(fig. 6) its angle of direction t AH — 37 “ 38V 
the horizontal diftance of the obje6b ytm — 
yooo, and its perpendicular. height Bm — 744 
given ; to find that piece’s amplitude on a hori- 
zontal plane, with the fame impetus at any 
given direftion } or its direction on a horizontal 
plane with any other given amplitude. 

By cafe 2, of afeents and defeents, find its 
impetus = 4200; then by cafe 2, of horizon- 
tals, find its amplitude 2= 7274, with the other 
given direftion of 30® for example ; or by cafe i, 
of horizontals,. find its dire^ion equal to 30®, 
with the other given amplitude 7274. 

2. The random and direftion of a piece on 
the plane of the horizon being given, to find 
its random on an. inclined plane of a given ob- 
liquity, and with a given dircdlion. 

Firft, find its impetus bv cafe 2, of horizon- 
tals, and then its amplitude by cafe 3, of afeents 
and defeents. 

3. Having the greateft range of a piece on 
a ])lane of a given inclination, to find its 
greateft amplitude on the horizon, fay. 

As the iecant of the angle F A f\% to the 
tangent of the angle G A z. 

So is the fourth part of the greateft range on 
the inclined plane, to a -fourth part of the 
gKatcft range on the horizon.. 


* HARBOURS, 
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♦TT ARBOURS, in militap artbiteHurey a 
J[ port or haven for Ihipping. The making 
and inclollng harbours with piers, fo as to rcfdt 
the winds and waves, for the prcfervation of 
(hips in ftormy weather, is one of the moft 
ufeful and necelTary works that can be made in 
a trading nation; fince the fecurity of their 
wealth and power depends greatly upon it. 
Hence it Ihould be the particular ftiidy of every 
young engineer, who is defirous of being ufeful 
to his country, or of diltinguifliing himfelf, to 
make himfelf matter of this branch of bufinefs : 
to which end, let me recommend L' Architetlure 
Hydraulique)^Oi.rM..'&t\\Aot ; EJfai fur la Rejjftance 
des Fluides, par M. d’Alembert, Maclaurin and 
Muller. 

* HARQUEBUS, in military biftoryy a kind 
of fire-arms, of the length of a mulket, ufually 
cocked with a wheel. It carries attiot of about 
3 ounces. Not ufed at prefent. 

HONOURS of wary in a J^egty is when 
a governor has made a long and vigorous de- 
fence ; is at laft obliged to furrender the place 
to the enemy, for want of men and provifions 
and makes it one of his principal articles, to 
march out with the honours of war j that is, 
with fliouldered arms, drums beating, colours 
flying, and all their baggage, &c. 

HOSTAGE, in the art of war, a perfon 
given up to an enemy, as a fecurity for the per- 
formance of the articles of a treaty. When 
two enemies enter into a treaty or capitulation, 
it is common- for them mutually to give 
hoftages, as a fecurity for their reciprocally per- 
forming the engagement they have entered into.- 
An hoftage becomes either an accefl'ary, or 
principal, according to the ftate of things. 
'Thus, for example, he is acceflary, when a 
prince promifes fidelity to another prince, and 
gives either his fon, or fome great IorI, as a fe- 
curity for his performance, without any further 
capitulation ; for then thefe bofiages are only an 
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S^itional engagement of the prince ; and if Ite 
violates his word, they are not in any c.ianrH r 
refponfible. An hojlage becomes a princijii;, 
when it is ftipulated that he (hall be arifwerable 
for the event of things. For inftance, if a city 
promife to furrender within a certain time, in 
cafe it is not fuccoured, and, for the fecurity of 
this article, give hoftages ; (which arc in the I'ante 
nature as bail given to a creditor to fccure adebt;) 
fo that, if the fuccour arrives in time, the pro- 
mife becomes void, and the hoftages arc tlif- 
charged ; but if the fuccours do not arrive, 
and the city is guilty of a breach of faith, by 
refufing to furrender, then the hoftages become 
principal, and may be puniflied for a breach of 
faith. 

HOWITZER. See this word in the firfir 
Alphabet. 


Dimenjions of hrafs Howitzeus, as eftahlifijed by 
the Board of Ordnance in 1 764. 


tfj 

u 

V 

Nature 

Length 

■Weight 

Calibre 
of the 
howitz. 

Diam. 
of the 
fliell 

cr 

e’S. 

2 c 
f) 0 

N 

4.4 

'% 

fnehe 

In. 

C. q. lb. 

In. hun. 

In. hun. 

lb. oz 

0 

X 

8 

3 * 

0 

8.0 

7-75 

3 8 

2 

-PQ 

5.8 

2 2 

4 0 14 

5.62 

‘ 

5-50 

I 0 


4-5 

I 10 

2014 

4 .C 2 

4.40 

0 8 


N. B.- The length is taken from the face of 
the muzzle to the back of the bafe ring, ex- 
clufive of the length of the cafcable. 

l^oytnz- battery, is m-nde the fame as agun- 
batteiy, only the embrafures are made -at leall 
a foot wider, on account of the fliortnels of -the ■ 
bowitz. Sec Battery. 
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^I^IT, in laboratory works, a compofition 
made- of rofin 91b. pitch 61 b. bees-wax 
61 b. and tallow ilb. ufed for the laft covering 
of carcafles. When ufed, - it muft be broke 
into fmall pieces, and put into an . iron pot, 


>ver the fire, and kept ftirring about until it L 
ill dilTolved, and made very hot, which it mutt 
ae whenever ufed ; for it is then much better, 
ind lies more equal, and cloicr on the carcafs, 

«“• kitchen, 

■ 




K I T 

KITCHEN, in tin; tin of ntcavipiit^, is a and the intermediate fpacc it ge- 

fpucc of about !') cri8 iVtt diameter ; "with a p^ally diftribiitcd equally for the remaining 
ditch furrou ruling it, ;5 feet wide, the oppofite fhtcb lu ; and as each tent forms a mefs, each 
bank of which luvts as a (cat for the men who-' kiuhen iiuifl; have as many tire-places' as there 
drefs the victuals. 'I'he kitchens of the fl^nk arc tents in the company, 
companies aic toiitiguous to the out-lme 



L aboratory. Sce that word in the firfl: 
Alphabet. 

Carlriu^es, ate generally made of flannel, and 
filled w'ith the following quantities of corned 
powder, both for land and fca fervicc, viz. 



-pound. 


t^lb. 

lot 

8 

6i 

5 

3 




tn 


^ iS-pdrs. 

f 2 
6 


.■> 

24 

12 

6 

3 


61 lb. 
41 

ll 

5 

3 

I? 

1 2 OZ. 


.Thefe cartridges are frequently fixed to round 


fliof, to cafe-lhot, and to grape-fliot, for the 
greater expedition in firing. See Cartridges, 
the word Lahoratory, in the firll Alphabet* 
Flambeaux, a kind of lighted torrli, ufed in 
the artillery upon a march, or the park, &c. 

Formers, arc cylinders of wood, of different 
fizes and dimenfions, uJed in the laboratory, to 
drive the compofition of fuzes and rockets. 

Funnels, arc of various forts, ufed to pour tJie 
powder into fhells, and the compofition into 
iii/.es, and rocket-cafes. 

Fuzes. Sec Fuzes, at the word Laboratory, 
in dic Rrft Alphabet. 


Table of the different dimenfions of Fuzes, and time of burning, ^c. 


1 

Natures 

- 1 

Length of 
fuze 

Diameter 
under the 
cap 

— 

Diameter 
at the end 

Diameter 
of the cap 
infide 

Diameter 
of the cap 
outfide 

length of 

compoli- 

tion 

Time of 
burning 

Diameter 
of compo- 
fition 1 

JZ r! 

-A ^ 

it* V 

Q-S 

Inches 

In«5e lo. 

In. 10 . 

In. & 10 . 

(n. tsc 10 . 

fn. & ic. 

fn, & 10 . 

Seconds jin. & 10 . 

i 

In. Si to. 

*3 

10.5 

2.1 

1.6 

1-5 

2.2 

9.6 

35^03 

0.6 

I.I 

lO 

8.9 

1-7 

1-3 

*•3 

1.9 

oc 

3oto35 

0.4 

0.9 

8 

8.1 

J-5 

I. I 

^•'1 

J-7l 

7.2 

291031 

o-3i 

0.8 

.?! 

5.6 

1-21 

0.9 

0.9 

1-3 

4.6 

18 tozi 

0-3 

0.6 

1 


4.7 

I. I 

o.yi 

oe 

0 

l.I 

4.0 

i5toi7 

0*3 

vn 

d 

ILmJ-fuzc 

3.2 

0.9 

0.6 1 j 

0.61 

0.9 

2.7 

1 2 to 14 

0.2 

0.4 

! 

Miil'.mortJ 

‘ 

0.7I 1 

o.4i ! 

0-5 


2-41 

lOtOIZ 

O.lJ 

o.3i 


How to drive Fuzes into the flrells. When fuzes 
ere to be drove, the lower end is cut off in a 
flopc at the mark ; fo that the compofition may 
give fire to the powder in the fhcU j and are to 
be of fuch a lengtli, that.the (hell may bnrft as 
.foon as it comes to the git^nd. The fuze is 
^rti; put into the ihell and then 


drove with a mallet as far as it will go j taking 
care, however, not. to fplit it. As fuzes burn 
equal lengths, in equal times, great care muft 
be taken, that thofe of each nature be drove with 
the fame mixture of compofition, equally hard, 
in the fame kind of weather, and, if poffible, by 
the lame perfon. 


Tabli 




By this table, if you know the diftance, you 
likewifc know how many Icconds the fliell v/as 
in the air; and by knowing the time, you allb 
know the diftance ; and may cut the fvze ac- 
cordingly, by burning one or two, and making 
life of a ftop-watch with a fccond hanil, or a 
pendulum that vibrates fecotids. Example. Any 
number of i'econds being given, requireKl the 
range ar an angle of 45*^' belonging to that time. 
Rule. Square the time of flight, and niulri[)ly 
that by if*-", and the produdt divided by 3, 
the quotier.t gives the range in yards. 

Example 1. JIow many yards in 12 feconds 
vdll the range be at 43 degrees elevation ? viz. 

— 772 yards; or 12 X 12 


X 193 ~ -—..'iTz: 772 yards as before 

Example 2.'' The range of 45® being given, 
to know tile feconds it was performed in, viz, 
Eule. Pdiilliply the range by 3, ami divide 
tlic piodurt by 16,;, the Iquarc root of the 
quotient gives the number or feconds ; or, ro 
avoid fraibons, multiply the range by 36 the 
icths contained in 3? ‘Hd ‘hvide -.he prodaii: by 
193, the laths contained in 16, ii the fquare 
root of the quotient .'ives tlic leconds. 

y 77a X 3 -■ A' 2 276 ^ ^ , 

16-I^ ” ~ * * feconds; 

or 77a X 3 -4- 193 == A'zjib -4- 193 =: ^14+ = 
<2 feconds; as before. > 


lIair~cloths, are ufed on the floor of powder 
magazines, and other places in the lakratcryy 
where powder is ufed, tq prevent accidents by 
fire, from men’s ftioes treading cr rubbing any 
thing that may flrike lire. 

Small ladles, are made of copper, with Ihort 
handles : they are ufed in filling the fuzes of 
fliells, and cafes ot fky-rockets, &r. 

Pert-fires, arc paper cilis of 17 inches long, 
and about ^ an inch in diimcter; one of which 
will burn from 13 to 16 minutes. They are ufed 
in firing guns, mortars, and howitzers ; or to 
light recreative fiie-works. Their compofition 
is falt'petre 6 ib. i'uiphur i lb. .and mealed 
powiltr lib. mixed in the faiTse manner as fuze 
compofition. Sec faxes and port-fires, at the 
word I.,ABORATORV, ill the (irll Alphabet. 

Eoekels, are of various forts, and for various 
purpofi's ; but thole we fliall here mention, are 
generally made ufe of for figntils in the field. 

A’cr^v/jjlThey arc • foinetimes made 
s\y Ricke/s. J v/ith reports, and fometimes 
v.iihour. They are fometimes made to be 
bouneed ; in this iiiftance, their cafes mull be 


made 1 i nr diameters longer than the common 
projjonion. with reports .arefome- 

times fired in fmall flights, or otherwife, to begin 
an attack, &c. Their compofition is, f,ilt-pctre, 
41b. fulpiiur I lb. and diarcoal ilb. Soz. 

Setters, are round flicks to drive fuzes, or any 


other compofition iffiffle of paper. 

Si/eep-Afuf, are ahwys ufed to cover the muz- 

: ' y.Irs 
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*les of mortars and howitzers, between firing, 
to prevent any wet or dampncfs from getting 
into them. i 

Shot, are of various denominations, and 
fundry ufes in the nr/ of war. 

Round-Jhot, are all kinds of fiot, from a 42- 
poundcr to an { pounder. 

Cafe-Jhot, arc llnall Jhot put into cylindrical 
tin boxes, that juft fit the bores of thofc pieces 
of artillery they are intended to be fired out of. 

length and weight of line for 


TIu^#^ight is front 6 oz, to if oz. and from 
107 in one box. See Cafe Jhot, at the 
’word Laboratory, in the firft Alphabet. 

Grape-foot, a certain number of fmall foot of 
iron or lead, quilted together with canvai's and 
ropes about a pin of iron or wood, fixed upon 
a bottom of the fame matter, lb as the whole 
together weigh nearly as much as the foot of 
that calibre. 


quilting fea-fervice Grape-lhot. 



Line jWt. for looj 

JL uunucis* 

Feet Inch. 

lb. 

1 

oz. 

42 

10 


H 

8 

32 

9 


12 

0 

24 

8 

10 j 

10 

10 

18 

7 

4i 

5 

12 

la 

6 

4J- 

4 

14 

9 

6 

0 

3 

10 

6 

5 

1 

I 

2 

10 

4 

4 

7i 

1 

3 

3 

4 

0 

12 

i 

rr 

3i 

0 

4 


See Grapefoot, at the word Laboratory, in 
the firft Alphabet. 

Squibs. Their compofition is, mealed pow- 
di r 3 lb. charcoal 8 oz. falt-petre 3 oz. and 
fulphur 1 oz. 


Tarpaulins, are made of ftrong canvas, 
thoroughly tarred, and cut into different fizes, 
according to their different ufes in the field ; 
fuch as to cover the powder-waggons, tumbrels, 
and field-pieces, from rain. 


M 

^ly^AIL, or (Mt of mail, in military anti- figures ; and it is, next to arithmetic, a fubjed 
XVJL a piece of defenfive armour for of the greateft ufe and . importance, both in 
the body, generally made of fmall iron rings, affairs that arc abfolutely necelfary in human 
interwoven in the manner of a net. life, and in every branch of the mathematics : 

MENSURATION, in military mathematics, a fubjed by which Icicnccs arc eftablifiied, and 
is the art and fcience which is concerned about commerce is conduded ; by whofe aid we 
the meafure of extenfioo,>jpr the magnitude of manage our bufinefs, and inrorm ourfelves of 

tlie 




iSie wonderful operations in nature i 
we mealure the heavens and the earth> cftiifti^ie 
the capacities of all vefich and bulks of al^. 
bodies, gauge our liquors, build edilices, mea-f 
fure our lands and the works of artiScers, buy 
■and fell an infinite variety of things neccfl'ary 
in life, and are fupplied with the means of 
making the calculations which are necefTary for 
the conftruftion of almoll; all machines. 

It is evident that the clofe connedion of this 
fubjed with the affairs of men would very early 
evince its importance to them ; and accordingly 
■the greateft among them have paid the utmoft 
attention to it ; and the chief and moff effential 
difeoveries in geometry in all ages, have been 
made in confequence of their efforts in this 
fubjed. Socrates thought that the prime ufe 
of geometry was to meafure the ground, and 
.indeed this bufinefs gave name to the fubiedl ; 
and moft of the ancients feem to have had no 
other end bcfides menfwatum in view in all 
their laboured geometricaldifquifitions. Euclid’.s 
elements arc almoft entirely devoted to it j and 
although there be contained in them many pro- 
perties of geometrical figures which may be 
applied to otlier purpofes, and indeed of which 
the moderns have made the moft material ufes 
in various difquifitions of exceedingly different 
kinds, I fay, notwithftanding this, yet Euclid 
himfelf feems to have adapted them entirely to 
this purpofe: for, if it be confidered that his ele- 
ments contain a continued chain of reafoning, 
and of truths, of which the ■ former are fiic- 
ccffively applied to the difeovery of the latter, 
one propofition depending on another, and the 
fucceding propofitions ftill approximating to- 
wards fome particular objefb near tlie end of 
each book ; and when at the laft we find that 
objeA to be the equality, proportion, or relation 
between »he magnitudes of figures both plane 
and folid •, it is fcarccly pofllble to avoid al- 
lowing this to have been Euclid’s grand obje^f. 
And accordingly he determined the chief pro- 
perties in the menfuration of reftilineal plane 
and folid figures ; i)[nd fquared all fuch planes, 
and cubed all fuch folids. The only curve 
figures which he attempted betides are the cir- 
cle and fphcrc ; and when he could not accu- 
rately determine their meafwrcs, he gave an 
exceilent method of approximating to them, 
by (hewing how in a circle to inferibe a regular 
polygon which fliould not touch another circle, 
concentric with the former, although their cir- 
cumferences ihould be ever fo near togetheri 
and, in like manner, between any two concen- 
tric Q)here8 to delcribe a polyhedron which 


MEN 

(liould not any where touch the inricr one •. and 
^proximariuns to their mcarures aie all th.ii 
have hitlu-rto been given. But although he 
0ould not I'quarc the circle, nor cube tlv Ipliere, 
he 'deternuned the proportion of one circle to 
another, and of one i})lierc to aiiothcr, as will 
as the proportions of all rectilineal limilav 
figures to one another. 

Archimedes took up wenfuration where Euclid 
left !t, and carried it a great length. 1 le was 
thefirft who fquared a curvilineaf fpace, imlcfs 
Hypocrates muft be excepted on account of hi*; 
lunes. In his times the conic fedions were ad 
mitted in geometry, and he applied himfelf 
clofcly to the mcafuring of them as w'ell as 
other figures. Accordingly he determined the 
relations of fphercsj fjjheroids, and conoids, to 
cylinders and cones j and the relations of para- 
boI.as to redbilineal planes svhofe quadratures 
h.ad long before been determined by Euclid. 
He hath left us alfo his attempts upon the circle : 
he proved that a circle is equal to a right-angled 
tnangle, whofe bafe is equal to the circumfe- 
rence, and its altitude equal to the radius } and 
confcquently that its area is found by drawing 
the radius into half the circumference ; and fo 
reduced the quadrature of the circle to the de- 
termination of the ratio of the diameter to the 
circumference j but which however hath not yet 
been done. Being dilhppointed of the exaft qua- 
drature of the circle, for want of the rcftifica- 
tion of its circumference, which all his methods 
would not cfFcft, he proceeded to alllgn an ufeful 
approximation to it : this he efieded by the nu- 
merical calculation of the perimeters of the in- 
feribed and circumfcribcd polygonsi from which 
calculations it appears, that the perimeter of 
the circumfcribcd regular polygon of 1 92 fides 
is to the diameter, in a lefs ratio than that of 
37 (3-‘-~) to I, and that the inferibed polygon 
of 96 Tides is to tlic diameter in a greater ratio 
than that of 377 to 1 ; and confcquently much 
more that the circumference of the circle is to 
the diameter in a lefs ratio than that of ji to i, 
but greater than that of J77 to i : tlie firft ratio 
of 3J to r, reduced to whole numbers, give* 
that of to 7, for 3): 1 : ; 22 : 7, which 
therefore will be nearly the ratio of the circum- 
ference to the diameter. From this ratio of the 
circumference to the diameter he computed the 
approximate area of the circle, and found it to 
be to the fquarc of the diameter as 1 1 is to 14. 
He likewilc determined the relation' between 
the circle and ellipf^ with that of their fimilar 
parts. The hyperbola too in all probability he 
»ttempted.^. lit' M not to be hoped that he 
' met 
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met with any fuccefs, fincc approximations to kagll^ fitch are Vieta, and Metius, whofe 
its area are all that can be given by all the me- jai^ortion between the diameter and circum- 
thods that have fincc been invented. ;^erence is that of 1 13 to 355, which is within 

Befidcs thefe figures, he hath left us a treatife ' about . ■ oooo ' ob - of the true ratio j but above all> 
on the fpiral deferibed by a point moving uni- Ludolph van Ceulen, who with an amazing de- 
furmly along a right line, which at the fame gree of induftry and patience, by thd fame 
time moves with an uniform angular motion j methods extended the ratio to 20 places of 
and determined the proportion of its area to figures, making it that of i to 3.1415926535 
tliat of its circumferibed circle, as allb the -f-. 

iioportionof their feftors. 'I he firft material deviation from the prin- 

'I'liroughout the whole works of this great ciples ufed by the ancients in geometrical do- 
man, which are chiefly on mnfuration, he every monftrations was made by Cavalerius : the 
where difeovers the deepeft defign and the finefl. fides of their inferibed and circumferibed 
invention; and feems to have been (with Fu- figures they always fuppofed of a finite and 
did) exceedingly careful of admitting into his alfignable number and length; he introduced 
demonfirations nothing but principles perfedly the doftrine of indivifibles, a method which 
geome trical and unexceptionable : and although was very general and extenfive, and which with 
his mod: general method of demonfirating the great eal'e and expedition ferved to meafure 
relations of curved figures to flraight ones, be by and compare geometrical figures.’ Very little 
inferibing polygons in them, yet to determine new matter however was added to geometry by 
thofe relations, he does not incrcafe the niim- this method, its facility being its chief ad- 
ber and diminiih the magnitude of the fides of vantage. But there was great danger in ufing; 
the polygon /» infinitum ; but from this plain it, and it foon led the way to infinitely fmall 
fundamental principle, allowed in Euclid’s ele- elements, and infinitcfimals of endlcfs orders ; 
menrs, viz. that any quantity may be fo often methods which were very ufeful in folving diffi- 
multiplied, or added to itfelf, as that the rcfult cult problems,, and in inveftigating or de- 
lliall exceed any propofed finite quantity of the monilrating theories that are general and ex- 
fame kind, he proves that to deny his figures tenfive ; but fometimes led their incautious 
to have the propofed relations, would involve followers into errors and miftakes, which oc- 
an abfurdity. cafioned difputcs and animofities among them. 

lie demonftrated allb many properties, parti- There were now however many excellent tilings 
cularly in the parabola, by means of certain performed in this fubjeft ; not only many new 
numerical progreflions, w'hofe terms arc fimilar things were eflefted concerning the old figures, 

• to the inferibed figures ; but without confidering but new curves were mcafured ; and for many 
' filch feries to be continued in infinitum, ani\ then things which could not be exaftly fquared or 
I'umming up the terms of Inch infinite feries. cubed, general and infinite approximating 
He had another very curious and lingular con- feries were affigned, of which the laws of their 
trivance for determining the mealurcs of figures, continuation were manifeA:, and of fome of 
in v.hich be proceeds as it were mctlianically by which the terms were independent on each 
weighing them. other. Mr. Wallis, Mr. Huygens, and Mr. 

Several other eminent men among tlie an- James Gregory, performed wonders ; Huygens 
cients wrote on this fubjed, both before and in particular mull be admired for his folid, ac- 
aficr Euclid and Archimedes; but their at- curate, .and veiy maftcrly works, 
tempts were ufually tipen particular parts of if, During the preceding ftate of things, feveral 
and .according to methods not cflentially dif- men, whole vanity feemed to have overcome 
ferent from theirs. Among thefe are to be their regard for truth, aflerttd that they had 
reckoned 'J'hales, Anaxagoras, Pythagoras, Bry- difeovered the quadrature of the circle, and 
llni, Antiphon, Ilypocratcs of Chios, Plato, publilhed their attempts in the form of ftr.d 
.Apollonius, Philo, and Ptolomy ; mofl of whom geometrical demonftrations, with fuch aflurance 
wi ote of the quadrature of the circle, and thofe and ambiguity as ftaggered and milled many 
after Archimedes, by his method, ufually ex- v,rho could not fo well judge for thcmfclves, 
tended the approximation to a greater degree and perceive the fallacy of their principles and 
of accuracy, arguments. Among thofe were Longomon- 

Many of the moderns have alfo profecuted tanus, and our countryman Hobbs, who 
the fame problem of thc.^qu.adrature of the obllinatcly refufed all couvidlion of his er- 
fircle, after the fame il(timods«4;:tq greater rors. 


The 



The ufe of infinites was however d!IulM|d by 
fevcral people, particularly by Sir Ifaac New^i 
who among his numerous and great difcoverici: 
hath given us that of jthc method of fluxions 
a difeovery of the greateft importance both in 
philofophy and mathematics ; it being a me- 
thod fo general and cxtenfive, as to include 
all inveftigations concerning magnitude, ‘di- 
ftance, motion, velocity, time, &c. with won- 
derful eafe and brevity ; a method cflabliihed 
by its great author upon true and inconteftible 
principles j principles perfeftly confiftent with 
thofe of the ancients, and which were free from 
the imperfe^ions and abfurdities attending 
fome that had lately been introduced by the 
moderns : he rcjedled no quantities :is infinitely 
fmall, nor fuppofed any parts of curves to co- 
incide with rigtit lines j bytpropofed it in fuch 
a form as admits of a ftrift geometrical dc- 
monftration. Upon the introduftipn of .this 
method moft fciences allumcd a diftcrent ap- 
pearance, and the moft abftrufe problems be- 
came eafy and familiar to every one ; things 
which before feemed to be infuperable, became 
cafy examples or particular cafes of tlicories 
Hill m- re general and extenfivc j reftifications, 
quadratures, cubatures, tangencies, cafes de 
tnax.'mis fc? mnimsy and many other fubjefts, 
became general problems, and delivered in 
the foim of general theories which included 
, all particular cafes : thus, in quadratures, an 
exprefiion would be inveftigated which defined 
the areas of all poffible curves whatever, both 
known and unknown, and which, by proper 
fubftitutions, brought out the area for any 
particular cafe, cither in finite terms, or in in- 
finite feries of which any term or any number 
of terms could be eafily afTigned ; and the like 
in other things. And although no curve, whole 
quadrature was unfuccefsfully attempted by 
the ancients, became by this method perfeftly 
quadrable, there w'erc afTigned many general 
methods of approximating to their areas, of 
which in all probability the ancients had not 
the lead idea or hope i and innumerable curves 
weijc fquared which w«'re utterly unknown to 
them. 

The excellency of this method revived fome 
hopes of fquaring the circle, and its quadm- 
ture was attempted with eagerneis. The 
quadrature of a Ipace was now reduced to the 
finding of the fluent of a given fluxion ; but 
this problem however was found to be incapa- 
ble of a general fblution in finite ternris : the 
fluxion of every fluent was always alTignablc, 
.but the reverfe Qjf this problem could be eftefted 


only in particular caK-s ; among tin: c.t'.-c-p 
tious, to the great grief of the geom.-tiT., v..i% 
included the cafe of the i ircle, with regard to 
the forms of fluxions attending it. Aivnlier 
method of obtaining the area was tried ; i>f 
the quantity’t;xprefiing the fluxion t)!'any area, 
in general, could be afligned the fluent in tin- 
form of an infinite feries, which feries therefore 
defined all areas in general, and which, on fub- 
flituting for particular cafes, was ol'ren linind 
to break off and terminate, and fo afford an 
area in finite terms ; but here again the cafe, 
of the circle failed, its area llill coming out 
an infinite feries. All hopes of the quadrature 
of the circle being now at an end, tlie gc(j- 
metricians employed themfelves in difeovering 
and fclcfting the beft forms of infinite fn-lis 
for determining its area, among winch It is 
evident that thofe were to be preJ’eried wliicii 
wercfimple, and which would coin erge quickly ; 
but it generally happened that thefe two p'-o- 
pertics were divided, the fame feries very rarely 
including them both: the marheni.’itieian.s in 
moft parrs of Europe were now bufy, and many 
feries were afligned on all hands, fome ati- 
mired for their umplictty, and others for their 
rare of convcrgency; thofe which converged 
the quickeft, and were at the fame time fim- 
pleft, which therefore were moft ufcful in com- 
puting the area of the circle in numbers, were 
thofe in which, befides the radius, the tangent 
of fome certain arc of the circle, was the 
quantity by whofe powers the feries converged; 
and from fome of thefe ferics’s the area hath 
been computed to a great extent of figures ; 
Mr. Edmund Hally gave a remarkable one 
from the tangent of 30 degrees, which was 
rendered famous by the very induftrious Mr. 
Abraham Sh-orp, who by means of it extended 
the area of the circle to 72 places of figuns, 
as may be fecn in Sherwin’s book of loga- 
rithms ; but even this was afterwards outilonc 
by Mr. John Machin, who, by means defcrilw.-d 
in Profcllbr Hutton’s AlenjUratioH, compolcd a 
feiies lb fimple, and which converged fo quickly, 
that by it, in a very little time, he extended the 

J juadrature of the circle to 100 places of figures ; 
rom which it appears, that if the diameter be 
J, the circumference will be 3-i4i592^S.'i5* 
897931384-6, 4643383279, 502li84i.;7i, 
6939937510* 5820974944*591307816.1, 
0628620S99, 8628034825, 3421170679 +, 
and conft-quently thf area will be 785398 1633, 
9744830961, 56,00845819, 87^7210492, 
9234984377, *6455*43736* I4807fy7j;4t, 
01 57 1 555W4jr. 51657008706, 3355*9*669 +. 
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From hence it appears, that all or moft of 
Ihe material improvements or inventions in 
ihc principles or method of treating of geo- 
metry, have been made efpecially for the im-- 
provement of this chief part of it, menfuration j 
which abundantly Ihows, what I at firlt under- 
took to declare, the dignity of this fubiect j 
a fubjeft which, as Dr. lUrrow fays, after men- 
tioning Ibme other things, “ deferv'es to be- 
more curioufly v/eighed, becaufe from hence 
a name is impofed upon that mother and 
miftriC, of the roll of tlic mathematical fei- 
ences,- which is employed about magnitudes, 
and which is wont to be called GriiiuUry (a 
word taken from ancient ule, becaufe it was 
firft applied only to meafuring the earth, and 
fixing the limits of poflefFions) though the 
name feemed very ridiculous to Plato, who 
fubftitutes in its place that more extenfive 
name of Metrics or Menj'uralion \ and others 
after him give it the title of Pantomitry, bc- 
caufe it teaches the method of meafuring all 
kinds of magnitudes.” See Surveying, Le- 
velling, andGKOMETRV. 

MINING, in military affairSt is the art of 
blowing up any part of a fortification, build- 
ing, &c. by gun-powder. The art of mining 
requires a perfect knowledge both of fortifi- 
cation and geometry j that by thefe previouSi 
helps, the engineer may be qualified to inform 
himfelf in the nature of all manner of heights,- 
depths, breadths, and thickneffes ; to judge 
perfectly of flopes and perpendiculars, whether 
they be fuch as arc parallel to the horizon, 
or A’ch as are vifualj together with the true 
levels of all kinds of earth. To which mull 
be added, a confummatc Ikill in the quality 
of rocks, earths, mafoniy, and fands ; the whole 
accompanied with a thorough knowdedge of 
the ftrength of all forts of gunpowder. 

Nantes of every thing uf:d in Mining. 

/ugeti a kind of fmall trough, made of 
Urong inch boards, about 4 inches fqiiare, in 
which the faucilfon is laid in llraw, to prevent 
tl'ic powder from contracting any dampnel's. 

clamber, the place where the powder is 
lodged, being fiill put in cubical boxes made 
for that purpofe. 

ExiavatLn, \ the pit or hole made by a mine 

LnioHKoir, j when fprung. 

hocus, the cerntre of the chambre where the 
powder is lodged. 


iMHcnt 

8^P< a kind of finall mine; 

‘■ 'Fourneau. See Chamber. 

Miners teds, arc augers of fitvcral forts, levcni 
of different forts, needles for working in rocks^ 
rakes, fpades, fhovels, ftedgc-hamincrs, mafoni^ 
hammers, pick-axes,, picks, mattocks, chiffcls^ 
plummets, rules, a miner’s dial, hcc. 

Line of leaft reJiftaHce,\s a Hoe drawn from the 
centre of the ipace containing the powdciy 
perpendicular to the neareft furface. 

Gallery, the paflage leading to the powder. 

Saucipn, is a pipe or hofc made of coarfe 
cloth, whofe diameter is about an inch, and 
filled with gun-powder i then laid in the 
trough or auget, which extends from the cham- 
ber to the entrance of the gallery, that the 
miner who fets fire to it,. may have time to re- 
ti re before i t re.aches to the chamber. See Mine , . 
in the firft Alphabet. 

* MOINF^AU, in ancient irregular fortification^ 
a kind of flat balllon, raifed on the centre of 
the curtain in old fortifications, when the 
baftions were at too great a dillance from each 
other. 

MORTARS.- See this word in the firft 
Alphabet. 

Dimenfions of all kinds of hrafs Mortars, as 
efiablijhed by the Board of Ordnance, in 



Nature 

Length 

Weight 

Calibre of 
the mor- 
tar 

ijs- 

EC E 

rt 0 c: 

Chamber 

contains 

powder | 


In. 

F. In. 

C. 


lb. 

In.hun. 

fn.hun. 

lb. oz 


13 6\ 


3 

iz 

0 

0 

13.0 

*^73 

30 

0 

Brafs 
Mur lars 

10 S. 

4 

9 

33 

0 

0 

10.0 

9-7S 

12 

8 

13 L 

3 

8 

^5 

0 

0 

13,0 

12.75 

10 

0 


10 L. 

z 

9 

11 

0 

0 

1 0.0 

' 9-75 

3 

12 


8 L 

2 


4 

0 

0 

8.0 

7 - 7 S 

2 

0 


S-SR. 


4 

1 

1 

0 

5.62 

5.50 

0 

9 


4-5 C. 

1 

14 

u 


G 

4.52. 

4.40 

0 

-i 


N. B. The length is taken from the front or 
face of the muzzle, to the back of the bafe-ring, 
exclufive of the length of the cafcable. S. 
Hands for fea-fervice mortar, L. for land-ftrvice 
mortar, R, for royal mortar, and C. for coebom 
mortar. 
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O fficers. See that word in the firft 

Alphabet. 

Mafim Officers, all thore who command 
in that body of hoops employed in the I'c.!- 
fervice, under the dirciilion of the lords of the 
admiralty. 

* ORB, in taBieSf is the diAx>nng of a 
number of foldicrs in circular form of de- 
fence. The orb has been thought of confe- 
quence enough to- employ the attention of the 
famous marlhal de Puylegur, in his art ef war, 
who prefers this pofition, to throw a body of 
infantry in an open country, to refill cavalry, 
or even a fuperior force of infantry ; becaufe it 
is regular, and equally ftrong, and gives an 
enemy no realbn to expeft. better fuccefs by 
attacking one place than another. Csefar drew 
his whole army in this form, when he fought 
againft Labienus. The whole army of the 
Gauls were formed into an orb, under the com- 
mand of Sabinus and Cotta, when fighting 
againft the Romans. The orb was generally 
formed 6 deep. 

ORDERS, in a military fettfe, are of two 
forts, viz. 

CVwrra/ O rders, arc fucli as are given out 
every day by the general who commands, who 
gives them in writing to the adjutant-general, 
v/ho firft fends exaft copies to the general ofli- 
cers of the day, and ilillributes them at his 
own quarters to ail the brigade majors, \vho 
daily go to head quarters for that purpirfc: 
there they write down eveiy thing that is 
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'tjjftated to tliem ; from thence tliey go and 
givijtthe orders, at the place appoinie.l mr that 
purpofe, to the difterent majors or adjut-ints of 
the regiments which coinpofe t!ui: biigade, v. lio 
firft read them to their colonels and liciiten.n.t- 
coloncls, and then diftate them to a lerjc mt 
of each company (this is more frequently done 
by theferjeant-major) who write tlicm corrcttly 
down in their refpertive orderly-books, and 
bring them to idl tlie officers belonging to the 
company. 

Regimental 0.(DERs, are fuch as regard the 
regiment only, the fame as the gemral orders 
regard the whole army. Tliefe orders are 
given out by the commanding-officer of fath 
regiment. 

Orderly nen-comnij/ioned officers, arc thofe wlio 
are orderly, or on duty for that week ; who, on 
hearing the drum beat for orders, are to repair to 
the place appointed to receive them, and to 
take down in writing, in the orderly-book, 
what is didlated by the adjutant or ferjeant 
majori they are then immediately to fhow thofe 
orders to the officers of the company, and af- 
terwards warn the mejn for duty. 

Order of the Hear, a militaiy order in .Switzer- 
land, erefted by the emperor Fiederic II. in- 
12 1 j, by way of acknowledgment for the fer- 
vice the Swil's had done him, and in favour of 
the Abbey of St. Gal. To tlic collar of the order 
hung a medal, on which was reprefonced a bear,^ 
railed on an eminence of eartlu 
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P ARADE, iw zmilitAry fenfe, the place where 
troops alTemble, before they go on duty. 
General Paraoe, in garrtfon, is that place 
where the troops aflemblc, af ter marching from 
their officers quarters, and regimental /xirtu/e. 

Regimental Parade,. in garrifon, is that place 
where the troops of each company afTcmble for 
duty, before they march toyht general parade. 

Parade, in camp, is that fpot of ground in 
the front of each incampment, between the 
camp-colours on die right and left wingss See 
Parade^ in the firft Alphabet. 


* PARTUISAN. See SpantoRt^ 
^PEI.ATON. See Platoon. 

PIONEERS. See this word in the - firft' 
Alphabet. Each pioneer to have an axe, a faw, 
and an apron ; a cap with a leather crown, and 
a black bear-fkin front, on which is to be the. 
king’s creft in white, on a red ground; alfo an 
axe and a law. The number of the regiment 
to be on the back part^f the cap. 

PLACE, in a milildpy fenfe, is a general name 
for all kinds of foiy^ed towns, forts, or for- 
CrefteSj. where a party may defend themfclvcs. 
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A regular Place, is one whofe angles, fides, 
lines, buftioiis, and other parts, are equal j ge- 
nerally called, from the number of its angles, 
a }>*r,ia<i()n, hexagon, &:c. 

Irrei'u/ar Place, is one whofe fides and 
angles aie unequal. See Place, in the Jtrft 
Alphabet, istc. 

PIlASl'ER, in htiilding^ a fubftance tnade of 
water and fome ablbrbcnt matter, fuch as chalk 
or lime, well jiulvcrifed, with which walls are 
overl .ill. It diftersfrom common lirne, in that 
it compofes a folid body by itfclf, without 
ni'xing cither land or any other ingredient, as 
is done in lime. The beft fort is made of a 
bluifh i'oft ftone, taken out of quarries, much 
like tlie flohe of which Dutch terrafs i.s made. 
TL his Hone is burnt in the fame manner as lime, 
and, v.hen cold, beat into a fine powder; and 
wlien mid, about a bufiicl is put into a tub, 
and water poured in, ’till it bei omcs liquid ; 
then well ftirred, and uled immediately. 

* PLUGS, in artilkry, are either wood or 
cork, to ftop the fuxe-holes of fhells. 

PON'l'. Sec Bridoes, in the firft Alphabet. 

'Tiles de Piwr. SeeFiELn-FoRTiFic.4TiON. 

‘priming, m gunntry, the train of powder 


from the opening of the vent, alon^ 
-ri^gutter or channel, on the upper part of the 
Srcech of the gun, which, when fired, conveys 
:s>the flame to the vent, by which it is further 
communicated to the charge, in order to fire 
the piece. This operation is only ufed on fliip- 
board, at the proof, and fometiiT.es in garrifon j 
for, on all other occafions, tubes arc ufed for 
that purpofe. 

* PRiMiNG-w/re, vcigumery^ a fort of iron 
needle, employed to penetrate the vent or 
touch-hole of a piece of ordnance, -when it is 
loaded, in order to difeover whether the pov/dcr 
contained therein is thoroughly dry, and fit for 
immediate fervice; as likewife to fearch the 
vent and penetrate the cartridge, wdien the guns 
are not loaded with loofe powder. 

PYROi'h'CHNY, in the rtr/ of war., is the 
doflrine of artificial fire- works and firc-.arir.s ; 
teaching both the ufe and conftriidilion of tIuHe 
ufed in war ; fucli as gunpowder, cannon, mor- 
tars, howitzers, fliells, fliot, grape, grenades, 
carcafles, mines, fmall-auns, and all kinds of 
military fire- woiks i witli the art of fbunuing 
guns, &c. 
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0 UARTER-^ff 4 r</. See Guard, in the 
firft Alphabet. 

1 he quarter-guard U always commanded by 
a fubaltern officer, and confifts of about zo or 
30 men, whofe duty it is to maintain good 
order in the camp. I'his guard now fronts 
outwards, though it was formerly the cuftom 
to front inwards, that is, to face the battalion 


and a.s this guard is merely to maintain good 
order in the camp, the prefent alteration feems 
improper. The quarter-guards of all foreign 
troops front inwards. Thofe who wifli to be 
well acquainted with guards, and encampments, 
will find fatisfa6tion in Lochce’s ufeful EJf^ on 
Caftrametation. 
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#‘13 AVES, in artillery carriages, are the upper 
wooden bars in a cart or waggon, fup- 
po.'ted by the round and flat ftaves which enter 
into them. 

REAR-^« 4 rJ. Sce O^ARD, in the firft Al- 
phabet. 

REAK-guard, is always demanded by a non- 
commiflioned officer, gendqiUjir.^. corpora], and 
6 or S men. This guard ierves C6 Kfiep good 


order in the rear of the camp, and has, ’till of 
late, fronted inwards ; and the real'on of its 
now fronting outwards is, in my humble opi- 
nion, improper. 

REGIMENT of artillery. Sec Artillerv, 
in the firft Alphabiet. 

* RHOMBUS, in geometry, an oblique- 
angled parallelogram, .or a quadrilateral figure 
whofe fides are equal and parallel, but the an- 
gles 
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gles unequal I two of the oppofiteotaa^being equal, but U neither equilateral nor equan- 
obtufe, and the other two acute. gular. ‘ 

*RHOMBOIDES, in geometry, a quad^ KOSE- iuds. See NAUS,.in the firft Al. 
lateral figure whole oppofiic fides and angles ar<(^ phabet. 
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j|tOALLY-p»r/j, in fortification, or poftern- 
gates, as they are Ibmetimcs called, are 
thole under-grountl palTagcs, which lead from 
the inner works to the outward onesj luch as 
from the higher liank to the lower, or to thete- 
nailles, or the communication from the middle 
of the curtain to the ravelin. When they are 
made for men to go through only, they are 
made with fteps at the entrance, and going out. 
They are about 6 feet wide, and 81 feet high. 
There is alfo a gutter or Ihore made under the 
folly-ports, which are in the middle of the cur- 
tains, for the water which runs clown the llrcets 
to pafs into the ditch ; but this can only be 
done when there are wet ditches. 

When fally-ports ferve to carry guns through 
them for the out-woiks,, indead of making 
them with fteps, they mull have a gradual Hope, 
and be 8 feet wide. 

SASHES, in military drefs, are badges of 
didinftion, worn by the otticers of mod na- 
tions, either round their waid, or over their 
fhoiildcrs. 'I'hofe for the Englilh army are 
niailc of crimibn lilk ; for the Imperial army, 
criii'f m and gold j for the PrulTran army, black 
filk and diver j the Hanoverians, yellow fiik ; 
the Vf'rtuguezc, crimibn filk with blue taflels. 

SEN TINELS. See this word in the fird 
Alphabet. . 

All fentinch are to be vigilant on their pods ; 
neither are they to ling, Imoke tobacco, nor 
fulTer .nny noife to be made near them. 'They 
are to have a watchful eye over the things com- 
mitted to tiieir charge. They arc not to fuffer 
any light to remain, or any fire to be made near 
their pods in the night-time j neither is any 
fenhy to be relieved, or removed from his pod, 
but by the corporal of the guard. 'They are 
not to fuffer any one to tcuch or handle their 
arms, or in the night-time to come within lo 
yards of their pod. 

No perfon is to drike or abule a fentry on his 
pod i but when he has committed a crime, he 
is to be . relieved, and then puniflied according 
‘o the rules and articles of war; 


A fentineli on his pod in the night, is to know 
nobody, but by the counterfign : when 
challenges, and is anlwcred, Relief, he calls 
out, Stand, relief! advance, corporal! upon which 
the corporal halts his men, and advances alone 
within a yard of the fentry'i firelock (fird or- 
dering his party to red, on which the fentry docs 
the fame) and gives him the counterfign, ta- 
king care that no one hear it. 

* SEWER, in military architedlure, a drain, 
conduit, or conveyance, for carrying off water 
foilage, &c. It is neceffary that every build- 
ing have conveniences for difeharging its rcfulb 
water, and other ufelefs and offenfivc matters : 
theft* are obtained by digging and laying feu'ers 
and drains at proper depths, and with the need- 
ful outlets : the great care is, that they be large 
enough j that they be placed deep enough, and 
have a proper defeent •, that they be wclf archtd- 
over, and have lb free -a paffage, that there be 
no danger of their choaking up ■, the cleaning 
them being a work of trouble and cxpcnce. 

Indead of making the bottom of the fen-er a 
flat floor, let it be in form of an inverted arch, 
anfwering in part to the fweep of the arch above. 
F.very one knows that the freed paffage that can 
be, is through circular channels ; and thefe would 
futlicicntly wear that form ; they would in a . 
manner refeinble fo many vad water-pipes of a 
circular bafe, and there would be no danger of 
their filling up. The perpendicular walls would 
detain nothing, beraufe there are no a.iglcs in 
their joining ; and the bottom being rouir.l and . 
free, all wouk! run off eafily as it fiiould. 

SIIELLS. See fins word in the tird Al- 
phabet. 

To find the weight of a Shull. Rule, llouble 
the difference of the diameters of the /hell and 
hollow fphcrc, and 7 times th** refult gives the 
w'eight in pounds, cutting off the two right- 
hand figures of who|e numbeis. 

Example. Let the imameter of the ffieli he i ’ 
inches, and that of (tic hollow fphere 9.5. 'J'h. n 
th’e cube of, ,13. ..is. 2197, and. that of p..-; is 
i didereiKcis double 

,v‘l ■ ' i> 
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is 2679.1^, which multiplied by •jy gives 'Thi^j^if^lnarchy - To advance quide. 
18754.62 5 ; and cutting off two places in whole point of war, - To march and charge, 
numbers, the refult is 187 lb. or 1 cwt. aqrs. Whe retreat, - • To retreat. 

21 lb. the weight of the (hell. ^Drum ceajing, - - To halt. 

SHOT. See thi.s word in the firft Alphabet. Two fjort rolls, - To perform the flank firing 
To find the weight of an iron Shot, whofedia- Tie dragoon march. To open the battalion, 
meter is given ; and the contrary. Rule. T)ou- The grenadier march. To form the column, 
ble the cube of the diameter in inches, and The troop, - - To double divifions. 


multiply it by 7 ; fo will the product (irjefting 
the 2 iail or right-hand figures) be the weight in 
pounds. 

Example. What is the weight of an iron flset 
of 7 inches diameter ? The cube of 7 is 343, 
which doubled is 686, and this multiplied by 7 
produces 4802, which, with the right-hand 
figures rejefted, gives 48 pounds, the weight 

required. N. B. This rule is fufficiently 

exad for praftical ufes. 

To find the diameter of tie Shot, when the 
weight is given. Rule. Multiply the cube root 
of the weight in pounds by 1 .923, and the pro- 
duft is the diameter in inches. 

Example. What is the diameter of an iron 
Jhat oi 52 pounds? The cube root of 52 is 
^.732, which multiplied by 1.923 gives 7.177 
inches, the diameter required. 

Rule by logarithms. 

To of the log. of 52 - - 0.572001 

Add the conftant log. - - 0.283979 


Ami til. fum is tlicl.g.of thel ,, j 
diameter 7.177 - - - J 

T 9 find the diameter of a Shot, from the im- 


preflton or cavity it makes by ftriking a brafs 
gun, or other objeit. Rule. Divide the fquarc 
of the radius of the caVity by the depth of it, 
and add the quotient to the depth j fo will the 
fum be the diameter of the Jhot required. 


E.xample. A Jbot having (truck upon a brafs 


gun, made a cavity of i .49 inches deep, and 
4.94 inches diameter j what was the fize of the 
jhot ? The radius of the c.avity is 2.47, and its 
fquaie is 6.10C9, which divided by the depth 
1.49, the quotient is 4.1, to which adding 
1.4 9, the fum 5.59 inches is the diameter re- 


quired, anfwering to a 24-pounder. 

SIGNALS by the drum, made ufe of in exer- 


cife, infteatl of the word of command, viz. 


Signals by the drum. Operations. 


fil Jhort roll, 
A fiam, 

To arms, 
tbt mardbf 


To caution. 

To perform any diftin£l 
(fting. 

Tofbilp the Tiae or battalion 
To ad^ce, except when 
jintc$kd|i’6u{«l^te. 


The long roll, - - To form the fquarc. 

The vrenadier march, f reduce the fquare to 

I the column. 

The preparative, - To make ready and fire. 

The general, - - To ceale firing. 

Two long rolls, / bring or lodge the 

* ^ L colours. 

Signs, in the art of war, certain Jsgns by 
which the intention of the enemv may be dif- 
covered. The moft infallible indication of the 
enfmy|s defigns, previous to his taking the 
field, is the place where he depofits his’ ma- 
gazines. 

When an army intends to march, it is a ge- 
neral cuftom to cook their kettles on that day 
particularly. If therefore you perceive, at 5 or 
0 o’clock in the morning, more liiiokc than 
ordinary in their camp, you arc pretty certain 
thty intend to move. 

When an army intends to light, it is a gene- 
ral niUom to call in all their large detachments 
of light troops ; therefore, when you fee this, 
you iiiuft be upon your guard. 

If you have always the fame general to con- 
tend with, you will in time be able, by repeated 
oblervations on his dilpofition and manner of 
afting, to forefee his defigns. 

* Sl.AIL, in military architeSlure, a kind of 
bluilh foflile (lone, very foft when dug out of 
the quarry, and therefore eafily flit or fawed 
into thin long fquares, to ferve inftcad of tiles 
for the covering of all kinds of military build- 
ings, &c. 

* SLUICES, in military architetture, arc 
rnadc for various purpofes; fuch as to make 
rivers navigable; to join one river to another, 
which is higher or lower, by means of a canal ; 
to ftircn inundations upon particular occafions, 
or to drain (pots of griHjnd that are overflowed 
by high tides ; they are alfo made in fortrclles, 
to keep up the water io one part of the ditches, 
whilft the other is dry; and to raife an inun- 
daticui about the place when there is any appre- 
henfion tff being attacked 

Sluices are made different ways, according 
to the ufes they are intended for : when they 
ferve for navigation, they are fliut with two 
gases ^refenting an linglc towanls the ftream » 


when 
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'^Kch they arc made near the fea, of 

gates are made, the one pair to keep tlie^^jter 
out, and the .other in, as occafion may requift : 
in this cafe, the gates towards the lea prefent Ilk, 
angle that way, and the others' the contrary way. 
The fpace inclofed by thefe gates is called 
chamber. 

When^a/V^J are made in the ditches of a for- 
trefs to keep up the water in fomc parts, inftcad 
of gates, lliutters are made, fo as to Aide iij) and 
down in gutters, or grooves 5 and when they 
are made to raife an inundation, they are then 
ftiut by means of fquare timbers let down into 
cullifes, fo as to lie clofe and firm. Particular 
care mull be taken in the building of a Jhirc, 
to lay the foundation in the fecurcll manner ; 
that is, to lay the timber, grates, and floors, in 
fuch a form, that the weather cannot penetrate 
through any part, otherwife it will undermine 
the w'oik, and blow it up, as it has fometimes 
hap]) iTicd; lallly, to make tlie gates of a pro- 
per Ilrengih in order to fupport the prefllire of 
the wniter, and yet to ufe no more timber than 
what is neceflaiy. Thofe who wifli to be 
thoroughly acquainted with this kind of woik, 
may meet with faiisfattion in L' Arebitedfure //y- 
draitliqui’, par M. Belidor, or in Mr. Millar’s 
Pratiical Fortification. 

SURVEYING, in military matl erratics, the 
art or aft of meal'uring lands ; that is, of taking 
the dimenfions of any craft of ground, laying 
down the fame in a map or draw'ing, and finding 
•the content or area thereof. 


^titveyhty, called ali'o Is a V’rv • 

rient aifl ; it is even In Id i > li.e, j . • i 

or primitive }).u-t of i'Ci.’.'v C". :• .d d,.!.: ■.> , 

gave occafion to, and Lid r!.c f nr. i i;:\..l 
%.reft. 

\Siirveyirip; ronfills of thvi-e p-:!-'';; ti e ili 1 •. 
the, taking of the necefl'ny i.!...i;ur( i 
ing'^he mofl; neceflary oi)fei v uio; <i-\ i 
grouridjitfelf} the fccond is, the l.'.vi-'.e; dov. n , f 
thefe nyrafures ami r,brci vati'-n.s ni jr per; <■!, i 
the thit^, the finding the aiea 'r ipiintity i>l 
the ground there laid down. Vhe lint ■\ii .1 
we properly call furveyin-’; ■, the feeoni -,. e : ,.;1 
phttiny;, protraSin^, ov mapping; i ami the iiiiiJ, 
cajlin^ .v/>. 

The iirll, again, confifls (;f two ji.tir.s, vi/, 
the making of obfervations f r tlie angles, .md 
the taking of meafures for the dillanee'., 1 lie 
former of tliele is pei formed liy fome one c.r otl.er 
of the following inlirument.s, viz. the theodolite, 
cirnunferentorjfemi-circle, plain table, 01 com . 
pal's. The latter is performed liy means eiiii' ;- 
of tlie chain, or jierambulator. 

Thefecoi.d branch of furi-cyinp^ is pei formed 
by means of tlie protraftor, and plotting fcale. 
The third, by reducing tlie feveral divifioiv, 
incloi'ure.s, &c. into triangles, fquares, trape- 
ziums, p.ir.illelograms, &c. but efpeeially tri- 
angles ; and finding the areas or contents of 
thefe feveral figures. See I.x)vc’s Gcodafin, and 
Wyld’s Pratlical SuPvffor. 


T 

TABi£ of all the different dimenfions for iron Tampions u fed in fiea-fer'vice grape fiaci. 


Natures 

Bottom 

1 Spindle | 

Pounders 

Diameter 

Thickncl's 

J leiglit 

iThicknefs 

Inches 

Inches 

Inche.s 

j Inches 

42-pOUndtr 

0-6 

0.6 

9‘3 

1 0-7 

32 ditto 

6.0 

0.6 i 


1 0.8 i« 

24 ditto 


0.6 

7-3 

0.9 

18 ditto 

4.9 

0.6 < 

6.5 

0.7 ' 

1 2 difto 


0-5 

5 -Sl 

j 0.6 

9 ditto 

1 3-9 

0.4 i 

5-4 

! 0.4 

6 ditto 

1 d-4 

o.4i 

4-4 

9.4 

4 ditto 

2.9 

0.4 

4.1 

1 tO-3 

3 ditto 1 

2.4 

0.5 

- 5-6 

! M -3 ' 

diito 

1 

^'3 

3-2 

[ - 

1 ditto .1 

1 1.4 

Ok2 


1 o.ii 




r.tBLE 



T A B 



Thrfr px; ciirncr|i.s were ihe rcfult of cf 8 rounds to caich; from whence it appears, that when the oieces 

weve loidvd with iulf the weij^ht of the'Aot, the'tanges were greater than when loaded with either more or left, cx- 
ce;Jt in the rji.ilU r callbrei., where 1-31! feems to be Che belt charge. Again, the pieces of 9 feet long, carried farther 
tliun ihofc of 40 feet 0 iudiCN, ai:d j 1 feet, &c. TABLE 






























































TAB 

Table of experiments with agalujl a .nr tain 39 /j;;-, 3 

in 1773. 


Ordnance 

— ■■ 

Wcigl?l.of 

’ 

at 200 y:ii\is 

c .iL.ucji tiieci 

1 at 300 y i"d.s 

Caliber 

Length 

. Weiej 
1 

ht 

FowtUr 

- 

(irape 

lb. 02. 

DccimalAVciglit :in i 

F. 

in. 

C. 

4 * 

lb. 

lb. 

07 . 

pai IS Of 

the char. 

fJf JHOC 

ihrougli 

.jLlIL.S Oi 

liiccliar. 

1 L.r 1 

.tJirou ih 

H. 6-pound. 

8 

0 

18 

3 

13 

4 

9 

9 

>4 

*'>. A * 

' 

3.41b- 

•33 

. 3 - 3 ''’- 

H. 6-pound. 

8 

0 

18 

3 

L 3 

3 

2 

5 

8j .31.- 

2.6 

.22 

1 .2 

H. 6-pound. 

8 

0 

18 

3 

13 

2 

0 

9 

14 

•33 

a 

m 

Bl 

H. 6-pound. 

8 

0 

18 

3 

^3 

2 

0 

5 


•32 

2.5 

.29 

1 .6 

L. 6-pound. 

4 

6 

4 

15 

2 

2 

0 

9 

14;' 

1 

•34 

3-4 

.2 

2.g 

jL. 6-pound. 

4 

6 

4 

15 

2 

I 

8 

5 


•39 

B 

•38 

2.0 

I 

\L. 6-pound. 

r 

4 

6 

4 

15 

2 

2 

0 

5 

8: 

•38 

s 

•37 

2.2 

1 

Ij-pounder 

1 

3 

6 

2 

2 

19 

I 

0 

5 

1 

.42 

2.0 

•30 

m 




2 

2 

•9 

0 

12 

5 

0 

.62 

1.8 

.40 

t.2 1 

j3-poundcr 

1 . . . . _ . 

3 

6 

2 

2 

19 

0 

■»! 

5 

0, 

.c8 

1.6 

.41 

^•3 j 

!8-in. howit. 

2 

11 

11 

3 

0 


0 ' 
1 

38 

1 

4 ; 

•55 

20.0 

.27 

10. 0 

8-in. howit. 

2 

11 

1 I 

3 

0 

3 

1 

0 1 

1 

1 

3 « 

1 

4 i 

•57 

1 

CO 

.29 

12.6 

S-in. howit. 

2 

li 

1 1 

3 

0 

3 

B 

m 

B 

•59 ; 

22 8 

• 3 ^> 

II. 8 

5l-in. .how. 

I 

6 

4 

0 

0 

1 

i 

0 j 

'3 

8' 

•27 i 

3-6 

.22 

3-0 

cl -in. how. 

I 

6 

4 

0 

0 

1 

0 

‘3 

8; 
1 

.29 j 

38 

•23 

3-5 

5^-in. how. 

I 

6 

±.. 

0 

m 

I 

0 

'. 3 _ 

8* 

.-_.! 33 .„ 


.22 

3-7 i 


In this tabic* the 5 fiift columns are eafily one, means .33 hundredth parts of 91b, 14 oz. 
iinderftood. By is meant the efleft = 3.3 lb. nearly, and fo of the reft; fo that, if 

of the beft round in 4, which was fired Cach at fucli experiments were fufficientlypurfucd, ihcfc 
a degree elevation, beginnujg at o degree, numbers would exhibit the comparative povvers 
and that effeft for number through the curtain) or fitnefs of each difierent kind of piece Jor 
is exprefled in decimal parts of the whole charge grape-ftiot. N. B* H, means heavy, and • L. 
of grape. Hence .33 in the laft column but light guns. > 

/ 1 
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Table 



TAB 


Table of experiments with a medium brafs 6'i|»^nder, w/Vifj cafe-Jhot’, lenph 7 fat 2 inrL-s, 

IOC. 3qr. o lb. witb 72, 144, and 216 fjot m^b cafe^ being fmgk, doublet and tiipU prr.portio ,!^ , 
weight of each jhot ijez. againft a target and /^.oo yards dijianre ■, loeight and boHomt 
6 , iZt and xZlb. Woolwich, 1777. ^ 






1 

Leng:hof charge from ; 

i 5 




Target 

Shot Ipread 
from centre 
to 

vSi 

Cl 



Powder 


Elevation 


N 

N 

SJ 

s 

U 

JC 3 


Recoil 


Through 

- 1 

’IH 

'Si I 

'J 

J 

^0 

2 

.J 

•y> Ir: 

li 

4^ 

to 

Left 

0 

CJ 

0 

.5 

4^ 

0 

CO 

t Dill.-.nce 

Remarks 

lb. 07 .., 

1 

• 

5 1 

F. 

i 

rii.j 

1 

F. In.; 

f; 1 
1 

> 

0 

under 

. 1 
5 i 

N''. 

N''". 

yds. F. 

yds. 

F. 

N^. 

yards 






S 


8 

S 6 

^3 

3 ; 

■0 

3 1 

30 

3 '» 

18 

0 

10 

0 



Single 

proportion. 

2 

8 



? 


8" 

9 

6 

10 

6 

10 

5 ! 

31 


15 

0 

*5 

0 







5 


8 

9 

3 

21 

2 

10 

s! 

3S 

3 t> 

>s 

c 

21 

0 

7 * 

300 





S 


5 l»? 

4 

*9 

10 

3 

6 


33 

53 

0 

30 

0 

Short 

3 

8 



5 


si >7 

0 

18 

4 

7 

0 

29 

33 

>5 

1 

17 

0 



builoins. 





V 


5 '7 

K 

21 

4 


2 

32 

33 

8 

0 

28 

0 





“■* 





3 i<> 

C 

12 

7 

22 

7 

48 

5 b 

22 

1 

21 

0 



Double 
proportion . 

2 

8 



" 


3 »8 ' 

0 

21 

3 

23 

10 

^7 

5b 

'5 

0 

25 

0 






0 

5 


3I18 

0 


8 

22 

10 

61 

56 

23 

2 

22 

0 

'44 

Cm 

0 

0 



r 

5 


1I26 

0 

23 

4 

25 

7 

59 


21 

20 

0 

Short 

3 

S 



5 



"6 

28 

12 


3 

s« 

59 

>3 ' 

22 

0 



bottoms. 





5 



27 


22 

6 

i; 

1 2 

59 

59 

16 

2 

22 

0 







~ 

4 

10 24 

0 

28 

8 

3* 

10 

77 

75 

24 

0 


0 



9 *riple 

proportion. 

2 

8 



4 

10 

M 


*7 

10 

33 

1 1 

71 

75 

2O 1 

*9 

0 







4 

10 

31 

T 

23 

10 

28 

12 

73 

75 

21 

1 

2 z 

0 

2|6 ’ 

300 





1+ 


8I2S 

bi 19 

10 

29 

18 

76 

74 

H 

1 


0 

Short 

3 

8 



4 fi 

zS 

0: H 

9 

28 

__LL 

88 

74 

f 3 _ 

c 

20 

CJ 



bottoms. 





4 « 

29 

0 

1 

13 

20 

II 

73 

74 

*9 

0 

26 

0 





- — 

“ 


IS 


8 

•7 

6 

1 2 

T 

22 

9 

54 1 


1 8 

1 

TT” 

0 



Single 

proportion. 

■» 

8 



ir 


8 

8 

9 

! H 

3 

M 

n 

/ 

38 1 


I 5 


10 

0 





• 

3 G 

'5 


8 

9 

I 

M 

4 

18 

5 

3 -^ 1 

3 7 

»7 

c 

'28 

0 

72 

400 




5 


5 

12 

“s 

i 8 

5 

12 

I 

j 26 

J 8 

121 

I 

’*3 

0 



ShtTt 

3 

8 



5 


5 

12 

7 

13 

6 



1 / i 

r8 

»3 

0,23 

0 



bottoms. 





s 


5 

12 

3 

6 

7 

6 

. 3 _ 

2 Z 

28 


0 

■3<^ 

2 








5 


3 

6 

6 

2 

3 

20 


_i2_ 


20 

I 

h 

"i 



Double 

2 

8 



5 


3 

6 

8 

4 

5 

”20^ 

J 9 

46 

15 

2O 

1 

Ui 

J 



propoiiion. 



I 

3c 

5 


3 

6 

7 

6 

3 

Hzl 

; 

47 

45 

21 

i!2I 

0 

M 4 

i|0O 



5 


1 

26 

c 

4 

2 

Ji. 

1 8 

•19 1 

_ 5 J_ 

-M 

0 24 

c 

Short 

boiU/ins. 

3 

8 



? 


T 

28 

c 

1 1 

7 


i^T 

3 “ 

53 

27 

o\z 2 

0 






.5 


1 

36 

c 

1 1 

5 _ 

j.?- 

1 ^ 

/ 

! v” 

5 ’> 

h I 

1 

I27 

2 





“ 



4 


1 

12 

7 

12 

4 


b 



(/>’’ 

!25 

1 

20 

0 



Triple 

proportion. 

2 

8 



4 


8 

12 

/ 

3 

1 

•17 

16 

(^7 

60 

|20# 

c 

! 3 > 

2 





f 

3c 

.4 


8 

*3 

f 

14 

3 

J3- 


74 

r.6 

I23 


22 

0 

2 16 

400 



• k 

4 7 

3 «> 

c 

7 

0 

»9 

r 

3 * 

49 



29 

1 


Short 

3 

8 



4 7 

40 

c 

7 

5 

21 

6 

39 

49 

1.6 

c 

^23 

1 



botionii. 





j 2 

iL 

f 

) 14 

3 

* 41 

1 1 

69 

49 

*24 

(■ 

^ ;.3 

1 

1 


1 


Tablt; 















































































T A B 


Table containing the greattfi /eW/?/ Howr.srxsr 

tionst deduced' -j^cm actual expert >:u'ytis. 


Elevation 

— 4 ! ^ o 
o 

A O 
.JG - 

C m 

•" JD 'C ^ 

h, « • ^ 

S H i 4 i 

£5 <J o ^ 

-:2S2-i 

. 

j:|o ^ 

05 N* ^ 
O'® 

C r 2 V 

> c -5 fci) 
o 2 ii» c 

P«J' 5 <S 2 

N 

wv© 

C ^ 
X ^ 

c ^ 
0^5 

d 

ii'H 
(5 ? 

M 8 

0 s, 

ISC & 

s-« 

S 

0 

€ 

H 

aJ 

N 

vX 

0 

•c; 

4mJ 

to 

c 

iJ 

J 

1 

to 

u. 

fU rz 
tO-G 

c 0 

CS rr 

S 

.s 

ii bc 

S y 

w 

Deg. 

Min. 

lb 

. oz 

dr. 

ib. oz. 

dr. 

!.b. 

oz. 

dr. 

'^condi 

inches 

yards 

7 

3 '^ 

o 

_ 4 

12 

D 


2 

Vo 


1 


8 

t.46 

0,18 

I2T 

8 

o 

o 

5 

8 

J 


2 

y.'O 


I 


I 1 

■ESI 

m 

128 . 

8 

3 ° 

o 

6 

4 

O 


2 

lop 


1 


•4 

j .62 

0.30 

kv> 

9 

o 

o 

7 

o 

3 


2 

»3!o 


2 


0 

mm 

iCSB 

mm 

9 

—31 

0 

7 

1 2 

0 


3 

O 

0 


Z 


4 


0.46 


lO 

o 

0 

8 

8 

o 


3 

4 

0 


n 


•7 

/ 

Z.IOjJ 

Os7o 

211(1 

lO 

30 

o 

9 , 

4 

o 


3 

8 

0 


2 


10 

msm 

Effli 

248 

1 1 

o 

0 

lO 

o 

o 


3 

12 

0 


2 


SI 

3 -'o- 

1 0.89 

306 

12 

o 

o 

lO 

12 

o 


4 

x> 

0 


3 


E 

mm 

^1 

343 

*3 

Q 

o 

1 1 

8 

0 


4 

4 

0 


3 


E 

3.68 

r 1.08 

38-2 


O 

L. 

12 

4 

J 


4 

8 

3 


3 


m 

4.10 



»5 

O 

o 

*3 

o 

0 


4 

12 

0 


4 


0 

4*75 

i.a6 

480 

8 

O 

o 

»3 

12 

o 


5 

m 

0 


4 


"8 

3-04 

0.88 

210 

9 

o 

0 

14 

8 

o 


.5 

4 

0 


5 


0 

3-19 

' 0.94 

328 

lO 

o 

o 

*5 

4 

0 


5 

9 

s 


5 


8 

3*58 

0‘93 

360 

1 1 

o 

I 

o 

o 

o 


5 

13 

0 


6 


0 

3 r 74 . 

1.04 

389 

12 

o 

1 

4 

o 

o 


6 

1 

0 


6 


8 

4.60 

mu 

467 

*3 , 

o 

I 

8 

ol 

0 


6 

7 

9 

■ 

B 

■ 

E 


,1.46 


*4 

o 

1 

12 

3 

o 


6 

12 

9 

■ 

B 


« 


1.49 


»5 , 

o 

2 

O 


a 

■ 

a 

■ 

0 


8 



7.12 

2*48 

900 

8 

o 

2 

4 

cl 

a 

■ 

B 

lO 

1 

7.10 

3-33 

962 

lO 

o 

2 

8 

o| 

o 


8 

0 


•13 

^.68 

1136 

12 

■3 

1 

12 


a 

lO 

0 


EBI, 

HB 

1242 

14 

o 

3 . 

O 


3 

wm 



9.60 1 

3 - 9 a 1 


‘5 

o 

3 

4 


] 

■ 

□1 



lUUflli 

BBI 


l6 

o 

L. 

8 

o| 

1 

1 1 1 .48 ! 

4.62 1 

1800 1 


This Tablb will be <d great fenrice to the young officer, who has npt a colleflion 

experiments, nor feen much praflice. 


01 


■J'abis 
































































































TAB 


Table of fratike-, with the follow. 



ftfiir/J ordnance, Woolwich, 1777, 


u 

u 

a 

Shot went to | 


-a 

vt 

\»r 

H 

Right 

- ^ 
u 

Under 

r 

0 

Remarks 

yards 

F. In. 

E. 

In. 

F. In. 

F. 

In. 



2 




3 

0 

Through the target 

530 

5 



0 

6 



6 

0 


2 

0 



1 

6 


1 

J 




2 

0 


7 

0 



400 


8 

0 

8 

0 




5 

0 

2 

0 


Near the target 



a 

3 

0 

S 





6 


3 

0 


300 

0 

1 



0 

6 



■ 

6 





I 

_4 




T'hrough the target 


6 

0 



* 

0 


530 


9 

o' 

4 

6 



,7 

0 


6 

0 




13 

4 


3 

5 


Through the target 


1* 

6 



1 

6 


400 


0 



6 

6 


1 0 


6 

6 

rz~ 






■■ 

Through the target 


6 

0 



g 

6 


300 

r 

"6 



a 


Through the target 

2 

6 


1 

6 

IHI 



1 

5 


3 

6 

BBi 



•t 

/ 

0 


3 

0 

iB 


400 


1 

0 


p 6 

Through the target 


z 

e 


a 

mm 




6 



k 

8 

• 



0 

6 



6 


300 


4 

c 



Through the target 

4 

0 

, 

4 

c 




3 

6 


3 

t 




2 

0 

6 

0 


k 

0 


4 CO 






Througli the target 

4 

0 


2 

6 


Ditto 


1 

1^ 

c 

2 

J6 


Ditto 


Ixed to wooden bottoms} the iecond 12 rounds 
toms. All the reft had wooden bottoms. 


Tablb 










































































































































































































































TIL- 

Table #/ the grtateft ranges ef rea-mortars^tu/j^ ^era^tS^Se^tSy iedsuei from esSsul exferisisiattm 


. u. 

.si 

1 W 2 

Flight in 
I'cconds 

Fuze in 
inches 

Range in 
yards 

m 

1 

Flight in 
feconds 

Fuze in 
inches 

Jt 

cc 

10 

>5 

..18 

3127 ! 

4 

22^ 

4-83 


’5 

19! 

5.8,? 

3206 ; 

6 

mm 

4-95 


1 20 
t 

25 

faiifll 

■3300 ! 

8 


5-75 

2800 

1 '25 

261 

6.74 

J3413 i 

9 

241 

5-94 

3000 

28 

a 7 f 

7.0^^ 

3796 i 

10 

Hi 

mm 


30 


Jilp 

4000 i 

1 1 

mm 

6.-25 


30 


.7-25 


12 

26 

6.44 

3500 1 


Thouc^h thcfc two lall ia6us of all thedifTcrent kindbof niortar-pradlice, deduced from aft ual experiments, arc notHriftl/^ 
to he dcj'emlcd on by the praftiticner, \vho lia^ time and opportunity to make a fet of experiments with the very piece 
be ii. uiit.tf, (for liuHc arc pArtfcra(de lo any o'^hers) ; ncvertliclefs, thel'c two tables will be of lin^^ular ule to a young 
otiiccr uJio enters on actual fervice, without havir." feen much prafticc. 


TILE, 1 in military luilding, a fort of thin, 

TYLE, j factitious, lun^nateil brick, ufed on 
the roofs of houfes ; or nnore properly a kind of 
clayey earth, kneaded and moulded of a juft 
thicknefs, diied and burnt in a kiln, like a 
brirk, ami iilcd in the co/Vering and paving of 
difftrent kinds of military 'iind other buildings. 
The beft of brick earth Ihould only be made 
into tiles. 

The tiles for all forts of ufes may now be 
c<riiprired under 7 heads, jviz. i. Thep/«/» //Ve, 
for covering of lioufes, which is flat and thin< 
1. The plain tile, for paving, which is alfo flat, 
but thicker; and its fize ij, 10, or 12 inches. 
3. 'Y\\cpan-ttle, vvhicli is^fo ufed for covering of 
buildings, and is hollow, and crooked, or bent, 
fomewhat in the manner of an S. 4. The Dutch 
glazed pan-tile. 5. The Englifi glazed pan-tile. 
6 . The glitter- tile, whkh is made with a kind 
of wings. And 7. Tl\e hip or cmier-tile. 

Plain Tiles, arc beft when they are firmeft, 
foundtll, and ftrongefttw Some are dufKier, 
and others ruddier, ini .colour. The dulky- 
coloured are generally me flrongeft, Theie 
ides arc not laid in menar, but pointed only 
in the iiifide. 

Paving- V are made of a more fandy 
earih tlv^ii tlio common or plain- tiles : the ma- 
teriiils lor tliclt laft inuft be abfolute clay, but 
for the others a kind of loam is ufed. Thefc 
are nia>le thicker and larger than the common 
rovft.ks -, and, when car^ has been taken in 
the choice of the earth, ai^ the man.agcment 
of the fire, they are very regular and beautiful. 

Pii;i-T 1 1 Es, w'hen of the beft kind, are matle 
of an earth not much unlike 
■{ijes, and often of the fume •, but th^ IJto fort 


of all is a pale-coloured loam that is lefs Tandy ; 
they have about the fame degree of fire given 
them in the baking, and they come out nearly 
of the fame colour. Thefe tiles are laid in 
mortar, becaufe the roof being very flat, and 
many of them warped in die burning, will 
not cover the building fo well, as that no water 
can pafs between them. 

Dutch glazed Pan-Tivti, get the addition 
of glazing in the fire. Many kinds of earthy 
matter running into a glaify fubftance in great 
heat, is- a great advantage to them, preferving 
them much longer than the common pan-tiles^ 
fo that they are very well worth the additional 
charge that attends the uflng of them. 

Knglijb glazed P<w-Tiles, are in general not 
fo good as the Dutch ones under that denomi- 
nation ; but the procefs is nearly the fame. 

Dutch iLWaiti, for chimnies, are of a kind 
very dilFerent from all the reft. They are made 
of a whitifli earth, glazed and painted with va- 
rious figures, fuch as birds, flowers, or land- 
fca}>es, in blue or purple colour; and fome- 
times quite white ; they are about 6.5 inches 
each way, and three quarters of an inch thick. 
They are at prefent grown into ncgledl. 

6'«//^r-TILEs, are made of the fame earth as 
the common pan-tiles, and only differ from 
them in Ihapu ; but it is advifable, that parti- 
cular care be taken in tempering- and working 
the earth for thefe, for none are more liable to 
accidents. The edges of thefe tiles are turned 
up at the larger ends for about 4 inches. They 
are feldom ufed where lead is to be had. 

Hip or C«r»«*-TiL'is, are at firft made flat 
like pan-tiles of a quadrangular figure, whofe 
two fides are right lines, and the ends arches 
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of circles I the upper end concavtf 7 Nw 4 . the IWJjfr-TaEs, are ufcd to cover the ridges of 
lower convex j the latter being about 7 times houfes, and are made in the form of a femi- 
as broad as the other: they are about 10.5-; cylindrical furface, about 13 inches in length, 
inches longfi but, before they are burnt, are apd of the fame thicknefs as plain-tiles : their 
bent upon a mould in the form of a ridgt-tiky bn^th at the outfide meafures about 16 
having a hole at the narrow end, to nail them incites. 
oa:tte hip'Corner of the roof. 


W 


W ADDING, See this word in the firft 
Alphabet. 

Experiments relative to the effeSs ^Wadding. 

The quantity of powder requifite to raife a 
(hell, weighing ai8 lb. clear of the mortar and 
bed, was found to be 40Z. a dr. without any 
wadding : but with the help of a little wadding, 
rammed over the powder, 3 oz. and 1 dr. was 
fufHcient, I'hc powder requifite to raile a (hell 
weighing 106 lb. clear of the mortar and bed. 


was found to He zoz. 6 dr. without any wad- 
ding-, but with properly rammed over 

the powder, z oz. was found to be fufHcient. 

To raife a Oiell.of 16 lb. 4 dr. was fufHcient 
without wadding, ahd only 3 dr. with wadding. 

And to raife a fhell of 8 lb. 2 dr. was enough 
■vi'whoMt wadding, and i%dr. with wadding. 

From the above experiments it may be ob • 
ferved, that the judicious ramming a little. 
wadding os tt the powder, adds about i-4tbparc, 
of the whole cfieA. 
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Printed for and Sold liy MIL LAN. 


iT IS'r of his Majcfty’s Land Forces and 
I j Marines, at Home and Abroad, on Full 
and Half Pay, for this Year ; alfo Lifts of 
the Army from 17 54, or any feparate Year. 
z Muller’s Works of Fortification, Engineer- 
ing, Mining, &c. 8 vols. 2I. 6d. 

3 Simes’s Military Guide, conuifirhg a Syftem 
of the Art of War, Pa^e and Field 
Duty, Regulations, Orders, Returns, 
Warrants, Salutes, See. above too Figures 
on Copper. 

■4 Difciplinc for the Norfolk Militia, by Lord 
Towidhentl, &c. fewed, los. 6d. 

■5 Major Young’s Manoeuvres, and new 
Syftem of Fortification, Wolfe’s Orders, 

ike. ICS. 6d. 

6 New F-xercife by his Majefty’s Order, is. 

7 Recruiting Boole for the Army, 2s. 6d. 

8 Regimental Book beautifully engraved, 

4I. 4®* 

9 Returns for Horfe, Dragoons, and Foot, 

Atteftations, Furloughs, Difcharges,&c. 

10 New PruflianF'ield Regulations, Cuts, 7s. 6d. 

1 1 Captain Miller’s Art of Self-Defence, on 

Copper plates 

12 Vegetius’s ancient Art of War, with Notes, 

by Capt. Clarke, /^s. 

13 Mac Intire’s Marine Difeipline. 

14 Value of CommilGons on Full and Half 

Pay, 2s. 

*5 New Art of War, by Captain Anderfon, 
7s. 6d. 

16 Marine Volunteer, by Ologhlin. Cuts 

17 Plans and Forts of America, from adual 

Surveys. 

]8 Jones’s Artificial Fireworks, with the A«l- 
dition of Fireworks, Ordnance, Ac. on 
a new Confti-ufbion, for Sea and Land 
Service, by Mr. Muller. 

19 Drummer’s Inftruftor, with the FInglifli and 

Scotch Duty, Beatings, Marchings, Calls, 
Sec. by R. Spencer, 2s. 

20 Cadet, a Military Treatife. 

2 1 Phipps’s Syftem of Military Difeipline 

22 Starrat’s Pra£lical Gunnery, difplayed in the 

moft eafy manner. , 

23 A General ElTay on Tadics, tranflated from 

Guibert, 2 vols, 8vo, $7 Copper Plates. 

24 Major Rogers’s Journal ot the late War in 

America, 5s, 'v- , 


25 Major Rogers’s concife Account of America, 
alfo the interior Pai'ts, their manyNations 
and Tribes of Indians on the great Lakes 
and Rivers, their Cuftoms, Government, 
Number, See. with many ufeful and en- 
tertaining Fafts never before thought of, 
5s. 

s6 Pod teach, or the Savages of America, a 
Tragedy, is. 6d. 

27 Dillenius’s General Hiftory of Land and 

Water Mofles, Corals, &c. il. iis. 6d. 

28 The Hiftory, Analyfis, &c. of above 200 

very rare flowering Plant -, Flowers, Parts 
of F’lowers, F'lies, Ac. drawn and en- 
graved on 1 9 Folio Plates, by the late 
ingenious George Khrct, F. R. S. Sec. 
beautifully coloured from his original 
Drawings, il. us. 6d. 

29 Sheldrake’s Herbal on above 100 large Folio 

Copperplates, drawn in the moftmallerly 
Manner from the Originals, when in their 
highcll perfection, 41. 4s. — 61 . 6s. Royal. 

30 Sheldrake on Heat and Cold for Grccn- 

■ Houfes, IS. 

3 1 Columella on Agriculture, by Gibfon, 410. 

1^. 

32 Marine Fortification and Gunnery, with 16 

large Plates, by Ardefoif, 5s. 

33 Obrien’s Naval F-volutions, Cuts, los. 6d. 

34 Obrien’s Naval TaClics, Cuts, los. 6d. 

35 Military InftruClions for Officers detached in 

the Field, Cuts. 

36 Prefent State of the Britifti Empire, in Eu- 

rope, America, Africa, and Alia, 5 s. 

37 Coldbatch on Mifletoe, is. 

38 Bradley’s Survey of Hulbandry, 4s. 

39 Bradley’s LeCturcs, 3s. 

40 Barrow’s Medicinal Dictionary, 8s. 

41 All Shell and other F'!!!!, both Salt and Frclh 

Water, brought to Markct,with rheTimes 
of their being in Seafon, from the origi- 
nal Paintings of Vanhaekrn, engraved 
on 9 Full-Sheet Copper Plates, los. 6d. 
il. IS. coloured. 

42 Hill’s Review of the Royal Society, 4to. 

I os. 6d. 

43 Palladio, finely engraved by Ware, 7s. 6d. 

44 Langley’s Gothic Architecture, 4to. 15s. 

45 Ini^o Jones’s Defigns for Cielings, Chim- 

nics, Temples, &c. los. 6d. 

46 Morns’s 


i)ir(^eHS to TravetkrSf See, 


- »'■ 

4^ Morris's Leftures on Architefture, a' Parts, 
6s. 

47 Price’s Carpentry, 4to. 7s. 6d. 

48 Antiquities of Hereford Cathedral, 8vo. 

49 Perrault’s Architefture, Folio, los. 6d. 

50 Pozzo’s Perfpe6Hvc, Folio, 1 5s. 

51 Caftei’s Villas of the Ancients, Folio. 

52 Newton’s Fluxions, 8vo. 

53 Orthopoedia, or the Art of correfting and 

preventing Deformities in Children, a vol. 
Cuts. 

54 Dr. Sharpe’s Englilh-Hebrcw and Englifli- 

Latin Grammar. 

55 Dr. Sharpe’s Defence of Chrillianity, aParts, 

6s. Oligarchy, is. 

36 Tandon’s French Grammar to learn without 
aMafter, 2s. 

57 Pine’s Horace, 2 vol. 2I. is. 

38 Maafvicii Virgilius, z tom. i2mo; 6s. 

59 Nollct’s Compendium of the Bible, French 

and Englifli, i vol. i2mo. 6s. 

60 Smith’s Round-Hand and Text Copies, 

beautifully engraved on 28 Plates, 2s. 6d. 

61 Letters from a Perfian in England, 3s. 

62 Prior’s Pofthumous Works, a vol. 8vo. 12s. 


63 Prior’s Poems, izmo. vol. ii. 3s. 

64 Buckingham’s Works, ?. vol. 8vo. 

65 Ozell’s Telemacluis, 2 vol. 8vo. 10s. 

61^. ^tkins’s Trails, 8vo. 5s. 

67'Malcolm’s I'rails, 8 VO. 5s. 

68 Howell's Letters, 8vo. 3s. 

69 Haywood’s I,ove Letters, 4s. 

70 Haywood’s CleomcLa, is. 61I. 

71 Pope’s W’orks, vol. i. .[to. huge Paper, ics. 

72 Love and Friendiliip, a Corned)’, is. 6d. 

73 Petty’i Political Arithmetick, 3s. 6d. 

74 Petty ’M^lTays, 3s. 

75 War of the Beads,. 3s. 

76 Cambrldgc’s.Account of the War in lndi:t, 

4to. 1 cs. 

77 8vo. 6; 

78 Ducarel's Anglo-Norman Antiquities, l-’oiio, 

2I. 2S. 

79 Durarcl’s Anglo-Gallic Coins, 4to. 10s. 6a’. 

80 Hiftory of ihe Severambians, 8vo. 2s. 

8 1 Philofophical Tranfaflions and Gazettes. 

82 Sinics’s. Military Courfe, many Cuts, co- 

loured, los. 6d. 

83 — Military Inftruftor, 2s. 6d. 


Dh'eSiiom to Travellerty or CoHeSiors of Rarities at Home or Ahroady 

by "v^'or Land, 


A nimals, Vegetables, &c. in all their 
various ftations, are ornaments to the 
mod elegant colleilions, names, and country, 
viz. Fiflies, ferpents, lizards, &c. are cafily pre- 
ferved in arrack, rum, brandy, in many fpirits, 
or in a drong pickle, or brine of fea water, to 
every gallon of which put four handfuls of 
common or bay fait, with two fpoonfuls of allum 
powdered, in a pot, buttle, jar, or cafl«, well 
dopt with cork pitched. 

J.arge fowls, if we cannot have them whole, 
their head, legs or wings, arc .acceptable. Small 
birds arc eafily preferved by opening their bodies 
under their wings, and taking out their entrails. 
Stull' them with oakum or tow, mixed with 
p'tth or tar, and being thoroughly dried in the 
lun, wrap them clofe and keep them from 
mo id lire. 

The eggs of all, witli the neds of the fmall, 
not omitting tliofe of fnakes, lizards, and tor- 
toifes, fca-eggs, urchins, and dars. 

Plants. Take that part of either tree or 
herb, with flower, feed, or fruit on them ; but if 
none, gather them; and if the leaves by the 
root diiler from thoft above, take both ; put 
them into a book, or quire of brown paper (which 


you- take with you) fo foon as gathered, ami 
once a week ftiift them to a frelh jjlace, to pre- 
vent rotting them or the paper. 

Plants, feeds, and dry fruits, as nuts, pods, 
heads, hulks, &c. with their leaves, flowcis, and 
fruit, if poinble, dried and wrapped in paper ; 
alfo a piece of the wood, bark, root, gum, or 
rofin, of any tree or herb that is remarkable for 
beauty, fmcll, ufe, or virtue. 

Infers, as beetles, fpiders, gralhoppcrs, flies, 
w'af,>.«:, fire-flies, &c. may be drowned as catighr,. 
in a wide-mouth’d glaft or phial of the iaiil 
Ijiirits or pickle, which you may carry in your 
pocket. Butterflies or moths, or night butter- 
flies, having me.ily wings,. which may be rubbed' 
ofl' with the fingers, fhould be pinned when 
c.aught, and give the body a pinch to put it out 
of pain. 

I'hc bed method to preferve their beauty is 
to pin them in a chip or cork-bottomed box, 
covering them with tobacco-dud, fnuff, or beat 
white pepper, to fave them from devouring 
infe(ds. 

Sea-diells are very acceptable, yet the land 
and frelh water, arc the mod rare. Get them 
alive an(j[ keep them whole. 


Shells, 



Shells, &c. not Dchcrwifc to be had, are to '^in^ar, 

be found in the ftonnachs of various large fifh, .....j^kiEl^oy or exhauft them, 
and fometimes in fiuall, as foies, &c< oi^,J omall i Spechnens 1 Lar^ei Asimais and Shells 
the backs of whales, &c. Large $ 'of the J Smidl .J«re inoft efteemed, 

Oyfters, cockles, fcoliops, &c. viz. bivf||im^ SKrJien the different fixes cannot be had. ^ 
or fliells in pairs, fhould be preferved with|^|iip|f';' All coloured ftones, earths, clays, minerals, 
original ligaments or fixtures. ' ’ Y 'metals and ores, to be taken you find theni j 

Sea and wiiter fliells of the trochL' wilk^ ' &ones having- any refcmblance to fhclls* -fruits,^ 
fnail, volute, or biiccii^a, &c. fpedevh^Ve an 'wood, bones, $cc. to be got as intire as you Caa'i 
operculum or door (wiu^ut which A6"y are not and dates that have the impreffion of plaits., 
complete) : thefe they dittt,^vhan st'ikft, to dc- fiiHes, or other bodies in or upon them ; -found 
fend. The few without, adhi'rdtpj^ rocks or in quarries, mines, pits, caves, or wherever the 
ground for defence. ; earth is opened. ^ ' ... 

Clear the large of th^r fUh^.^thout boiling, N. B. Amongfl; plants, the moft connmoa 
if pofliblc ; the fmall may kept with their grafs, rufh, ferii, thidles, thorns, or vileft weeds 
operculum, and fifh in theip^ without offence, - , you.canfmd abroad, may meet with the famtyjic-t, 
in bran, fand, ficc. to dry, ccptance as fcarce plants ; fo in dl other 

Boiling oft hurts and even changes the colour j the molt OMiTpion, as well as rare, i. e. whatever- . 
as lobfters, crabs, &c. Corab, and all fea-plants, you meet with, may prove acceptable prefents, ' 
'weeds, &c. are beautiful. knd have gained preferment where money couUI 

Never let your Ihells, corals. See. be touched not avail, 
with any corroding aci^, fuch as fpirit of fait;. 


; ontlrelf 








